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TT Avromosive MANUFACTURERS 


HAVE SELECTED AS STANDARD EQUIPMENT ON 
1938 MmoDELS... 


AUTO-LITE 


SPARK PLUGS 


f 


@ Auto-Lite Spark Plugs are Stand- 
ard Equipment—they are manu- 
factured by The Electric Auto-Lite 
Company, who for twenty-six years 
have been building Starting, Light- 
ing and Ignition Equipment for the 
automotive industry. 
Auto-Lite Spark Plugs are built to 
DE SOTO work in harmony with the rest of 
é the Ignition System and as a result, 
give you perfect motor perform- 
PLYMOUTH ance. Ask your dealer to install a 
© set of new Auto-Lite Spark Plugs 
NASH in your car today. 


THE ELECTRIC AUTO-LITE COMPANY 
MERCHANDISING DIVISION © TOLEDO, OHIO 
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IT’S AN EXCITING CAR 


I 
Newsof Plymouth's vim 
INSIDE..NEW COMFORTS 
Great New 1938 Car sms" 


PLYMOUTH'S STORY 


The new 1938 Plymouth ce!ebrates 
a really outstanding record! 

10 years ago Plymouth was intro- 
duced. People found it had more 
beauty, safety, economy. They 
bought by the thousands. 

No car has ever risen so fast! 

The 10th-year Plymouth is here 
...the greatest car we’ve built. Be 
sure to see it...and drive it! 


pany offers very low terms through Dodge, De Soto and 1938 Plymouth! The radiator is newin contour the front seat. It rises a: 


thrysler dealers. Tune in Major Bowes’ it Hi 7 4 
Cennchetak Tie eee look at that long hood! Headlights are larger. moves forward. 


AMAZINGLY EASY TO OWN. The Commercial Credit Com- 1 Step Up Close and Look at this beautiful, new 9 See HowEasyit is to adjust 


easier to read...and the hand-brake room. The whole car “floats” on Amola steel springs, with air- outhissound-proofed 
is out of the floorand under the panel. plane-type shock-absorbers and live rubber body mountings. like a radio studio! 


3 This is News, Too! Instruments are 4 Stretch Out! Enjoythe greater elbowroom,head roomandleg 5 HearaWatch—Plym- 


the tremendous extra room, The only low-priced car with Floating Poweren- stands up best!” PLYMOUTH DIVISION OF CHRYS- 
it is fabric-lined! gine mountings...double-actionhydraulicbrakes LER CORPORATION, Detroit, Michigan. 


zm See the 1938 Plymouth 
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6 Look at the Trunk! Besides Isn't it a Beauty? The New 1938 Plymouth! _ ...an all-steel body. Go see and drive “the car that 
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JUST COMPLETED...AFTER YEARS OF PREPARATION...THE MOST (Comprehensive 
MOST Cuthoutative REFERENCE WORK OF PRACTICAL SCIENCE IN EXISTENCE 


T us great new work presents, for the first time in one 
volume, all the knowledge of science known to modern man. 
In authority, in completeness, in sheer physical size it sur- 
passes any similar volumeever published. Ifyour work, study, 
or reading is concerned with any branch of science, you will 
find that this is just the volume you have needed for years. 


From Fundamentals to Latest Advanced Discoveries— 
Principles, Methods, Formulas—Clear Charts, Diagrams 


t. the manual 


OR the student, the, hobby , 
ned in simple, 


worker, each entry is exp! 
broad terms that are easy to understand and 
that serve as an illuminating introduction to 
the detailed and more advanced information 
which follows. The ample cross-references make 
it easy to follow a complete course of study on 
any chosen subject. By this flexible plan of ar- 
rangement. the professional scientist, who wants 
specific information instantly, 
either in his own field or any 
related field,can find it in a few 
seconds in’ its alphabetical 


VAN NOSTRAND'S 


cientif 


BRAND NEw! Up-to-Date! 


Prepared By Foremost 


tiniest single-celled organisms up to man him- 
self, including vast numbers of common insects, 
mollusks, worms; birds, fish, reptiles, mammals. 
MEDICINE: Thorough coverage of anatomy, cir- 
culatory system, nervous system, muscular sys- 
tem, skeletal system, excretory system, etc. 
Vitamins, hormones. Bacteriology. Diseases— 
symptoms, diagnosis, treatment. Drugs. Latest 
researches and findings. 

MECHANICAL ENGINEER- 
ING: Principles of mechanics, 
machine design, engineering 
parts and instruments. Types 


lace—comprehensivelytreated 
in the language he works with 
—the language of science. 


12 Volumes in One 


‘The vast wealth of useful _in- 
formation in the Scientific En- 
cyclopedia, if published in the 
ordinary way, would fill more 
than 12 average-size volumes. 
Here is just a brief outline of 
some of the subjects covered: 
CHEMISTRY: Chemical el 
ments—symbols, atomic num- 
ber, atomic weight, density, 
hardness, melting point, etc. 
—common reactions, occurence 
in nature, method of produc- 
tion from ores, uses in industry. 


Scientific Specialists 


Representative of the high 
authority incorporated in this 
Encyclopedia is the follow- 
ing partial list of contribut- 
ing editors: 

W. K. Green, Amherst Col- 
lege—Astronomy; F, "T 
Morse, of Virginia — Me- 
chanical Engineering; L. L. 


Smail, Lehigh U.,—Mathe- 
matics; R. M. Field, Prince- 
ton—Geology; R. K: Strong, 
Rose Polytechnic—Chemis- 
try; A. W. Lindsey, Denison 
U.—Zoology; L. D. Weld, 


Coe College—Physics; R. S. 
Mueller, M.D., Columbia— 
Medicine: and’ many others. 


and functions of bolts, cams, 
gears, and other fundamentals 
up to automobiles, aeroplanes, 
locomotives, etc. ‘Steam, gas, 
gasoline, diesel engines. 
CIVIL ENGINEERING: Sur- 
veying. Bridges, highways, 
railways—every subject thor- 
oughly explained. 
ELECTRICAL —ENGINEER- 
ING: Motors, generators, light- 
ing. radio ‘and television— 
every branch fully covered and 
clearly illustrated. 

The foregoing is only a par- 
tial list. of the countless spe- 
cial subjects covered. You will 
find hundreds of articles on 


GEOLOGY, BOTANY, NAVI- 


Compounds—full information, 
including manufacture and use 
Organic compounds; industrial 
products. Agricultural chem- 
istry, food chemistry. 
PHYSICS: Mechanics, heat, 
light, sound, electricity, magnetism, X-rays, 
fully’ covered: principles and application pro- 
fusely illustrated. 


MATHEMATICS: From fundamentals of arith- 
metic to algebra, geometry, trigonometry, ca’ 
culus, differential equations, etc.; with special 
emphasis on their application to science. 
ASTRONOMY: Articles cover the entire subject. 
Each important constellation is shown on a star 
map so that it can be easily located in the sky. 
Complete information on planets, use of tele- 
scope, spectrometer, etc. 


ZOOLOGY: The whole story of life from the 


ing Editors 
vised 
great book, 
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21 Contributing and Consult- 
in all super- 
the making of 


GATION, CHEMICAL ENGI- 
this NEERING, and, in fact, any spe- 

cial branch of science in 
which you want information. 


READ IT FREE 


It is difficult in this limited space to give you a 
completely adequate idea of the immense amount 
of material contained in the Scientific Encyclo- 
pedia. See this volume for yourself, without ex- 
pense or obligation. We will send it to you for 
free examination. Read it, use it for 10 days. If 
satisfied, you may pay the special low pre-pub- 
lication ‘price of only $8.95 in easy monthly in- 
stallments, If for any reason you wish to return 
it, you will not be obligated in the least. Mail 
the coupon at once. 


D. VAN NOSTRAND CO., Inc. 
250 Fourth Avenue NEW YORK, W. Y. 


ABORATORY & SHOP WORKERS 
MECHANICS - HOME SCIENTISTS 
AND STUDENTS 


A Big Volume, Size 7 by 10% 
Inches. Bound in Library Buck- 
ram. Thumb-Notch Index. 


Save 10% 


Order at this Low 
Pre-Publication Price 


The Scientific Encyclopedia, 
now coming from the press, wil 
sell for $10—an amazingly low price for this 
great book. By placing your reservation 
now, however, you may have this volume at 
the special pre-publication price of only 
$8.95—payable in easy monthly install- 
ments. Send no money now. Just mail the 
coupon. 


MAIL THIS COUPON 
Send No Money Now Unless You Wish To 


D. VAN NOSTRAND CO. Inc., 
250 Fourth Avenue, N. Y. 


Send me Van Nostrand’s SCIENTIFIC ENCYCLO- 
PEDIA, complete in one volume, 1500 pages. boun] 
in library buckram. Within 10 days Twill either 
return it or pay you the special pre-publication price 
of $8.95 in the following installments: §2.98 as 
first payment, and $2.00 monthly for three months. 


(P.S.M. 12-37) 
Name. 


Address, 


City and State. 


Reference 


Please mention Voruran Sctexce. Montuty when answering advertisements in this magazine 3 


_— 


NEW DEVICES 


UNUSUAL FACTS 


IDEAS FOR THE 


FOR THE HOUSEHOLD AND IDEAS HANDY MAN 
Dust Cloth on Spools... 70 Huge Vulconizer Lines Tonks........ 36  Qur Construction Kits a 
Versatile Laundry Hampers.......... 70 Periscope Shows Marine Life........ 36 Decorative Folding Screens... ...... 73 
Keeps Jars Hot or Cold.........0+ 70 Cape Serves Skier as Broke.......... 36 Laundry Bench for Washer............ 75 
Revolving Spinach Wosher. Hobbyist Mokes Primitive Tools... 38 Adjusting Lothe-Chuck Jaws 
Light for Ice Box... rofl in Odd Shadow........ 38 Stee! Tape Used as Spoon... 
Rubber Rollers for Washing. Saag IB Nieder Pome... 38 Crystallized Christmas Trees.......- 76 
Bag Keeps Lettuce Fresh........... 7! Ghiack Tasty! Crime 1s Diseate.,. 39 Box Has Secret Tray..........0002 80 
Turns Coffeepot into Teapot. js 2% t-Saw 
Handy Towel Holder... : Improvised Floor Flanges. 
Mammoth Rubber Sea Serpent... 45 
Disappearing Kitchen Table Lamp for Power Tools... 
: Bomb Shelter Buiit in Quarry........ 45 a a 
Novel Dish Protects Butter 71 Storing Pruss BLU. s.sasscsvresceovsi 
Restaurant Resembles Balloon... 46 


NEW PROCESSES 
AND INVENTIONS 


Stencil Stamp Fits Pocket... 


Double Spool for Yorn..... 
Vacuum Cleaner for Parks. 1.1... 39 


Four-Player Checkerboard.. 


Phone Index Is Compact... 


New Freezing Process for Food.... 44 


Iron Lung Fits on Stretcher............ 45 
Steel Men Get Climbing Spurs... 45 
Velvet Made Crushproof.... ....... 

Microphone Like Machine Gun.... 47 
New Loop-Tennis Garne...... 
Portable Drinking Fountain.......... 53 
Safety Reflectors in Strips... 
Cot Folds in Small Space. 
Portable Sprayer Oils Road... 


Game Trains Snipers and Scouts.. 46 


Pit Aids in Weidi 
Unfolding a Band-Saw Blad 
Rack for Wood-Turning Tools... 
Cutting Grooves for Inlays... 86 


ng Goars.. 


Electromagnet Aids Tempering... 87 


Holder for Rolled Biveprints. 


Striking "Bag" from Bell. 


i 49 
Scientific Mink Ronch....... 0... 52 
Skiing Helmet Resembles Armor.. 52 
Gloss Trombone Player................ 52 
Microscope Twelve Feet Long......_ 53 
Tints Hair with Gold... 53 
Tiny Snake Swallows Big Egg....... 54 
Thumb-Size Wood Carvings ........._ 63 
Camera Catches Odd Flash... 64 
New Baby's-Bottle Services 64 


Odd Figures from Pipe Fittings... 66 


Checker Game Uses Pegs............ 62 


Battles Form Walls of House. 66 


Machine Sorts Eggs. 


Dummy Ships Reénact Boattle...... 67 


Novel Pipe Gives Cool Smoke 


ircus Tents... 


Octopus Sprinkler Fights Fires...... 
Ash Troy for Cigarette Holder... 
Oval Piling Shows Strengt! 
Card Game Simulates Boat Race 67 


PHOTOGRAPHY 
Sponge Pack Dries Negatives...... 66 


Removing Curl from Prints... 


Recording Valuable Papers.......... 


Homemade Flash Synchronizer... 
Teakettle Photo Lamp..... 
Leather Case for Accessories......139 


Lights Illuminate Fountain... 90 
Two Corks Better Than One. 90 
ist Labels 
Non-Sticking Shellac Cork.......... 90 
Motor-Operated Blowpipe.......... 91 
Homemade Apron for Shop........ 9l 


Clamping Work to Faceplote...... 92 


Cleaning an Armature Core... 


Candy-Bearing Trees for Table... 
Servicing Workshop Motors.......... 96 
Modern Doll House Folds Flot... 97 
98 


Big Tin-Can Popgu: 
Clock Opens Furnace Draft. 


Novel Tests of Science Lows.u444102 Uses for Broken Mirrors \ 
Timely Horie’ Improvements 
CRAFTWORK Homeworkshop Guild News. 
Brass-Scroll Letter Holder... . £0 Blueprints for Home Workshop....122 
Totem-Pole Smoking Tray........s:+ 81 — Tight Ferrules for Handles.......... 124 
Nursery-Rhyme Book Rack... 81 Old Bill Says sssssssneeeen 126 
Small Modern Photo Framewuuu. 98 Balancing a Homemade Trailer....127 
Polishing Scratched Glass.........1+ 127 
WOODWORKING 


Making High-Grade Skis 


Aligning Title Stamp. 
Grips for Basket Handles. 


Inexpensive Bed Table. 


Heat Aids in Lapping Pistor 


Table-Choir Set for Children 88 
Templates for Wood Turning........ 94 


a 


Guide for Winding Springs. 
Removing Old Wall Paper............ 


MOBILOIL ARCTIC makes all cars 


start Easy..run Sweet_in Frigid Weather 


IHE PICTURE above is a warning to you! 
WINTER-PROOF YOUR CAR COLD SNAPS COME SUDDENLY. ..IT 
AT YOUR MOBILOIL DEALER PAYS TO HAVE YOUR ENGINE READY 
START QUICK with Mobiloil WITH MOBILOIL ARCTIC! 


Arctic — favorite winter oil. 

SHIFT EASY on coldest days Mobiloil Arctic is absolutely the finest 
with Mobiloil Gear Oil. winter oil for quick starting. It flows freely 
RIDE QUIET. Special Winter in a split second, yet protects your engine 


Mobilgreases end squeaks. : eis rinai t 
PREVENT FREEZE-UPS with fully when it’s running hot! 


Mabil Breese — great, new : That’s what you want this winter, isn’t it? 
wecustorantyrreers: -+-quick starts—and a safe engine. Take a 


“BETTER ONE WEEK EARLY_THAN ONE DAY LATE!” [Nai i CA iar 


Arctic, world’s largest-selling winter oil. 


MOBILOIL~» MOBILGAS Rae 
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Claims Stone Xylophone 
Is In Grandfather’s Home 


IN A Recent letter from W.A.M, El- 
mira, N.Y., in Our Readers Say, refer- 
ence is made to a concert company 
which played in his home town some 
forty years ago, us- 
ing as their main 
attraction a xylo- 
phonelike — instru- 
ment composed of 
rocks. Ihave reason 
to believe that this 
instrument is the pass 
onethat nowisin the 

attic of my grand- r 
father’s house in 
East Orange, N.J- 
W.AM.'s  deserip- 
tion fits the instru- 
ment closely, 
especially where he mentions that four 
persons played it. I know of only one 
other such instrument. It is in the Met- 
ropolitan Museum of Art, New York 
City. It was presented by my grand- 
father to the essayist, John Ruskin. My 
grandfather has the original letter of 
thanks from Ruskin, and a copy of it is 
displayed with the museum piece— 
J.T.C., East Orange, N. J. 


IVE BEEN PLAYIN’ 
STONE MUSIC FoR 
Years! 


And Here’s a Problem 
in Footballistics 


Now that we have with us again the 
flying pigskins filled with air and the 
sitting coonskins filled with whisky, sup- 
pose we give the footballistic experts 
a stimulant on which to whet their 
wits instead of wetting their whistles. 
George Gipp of Notre Dame once drop- 
kicked a field goal from a point halfway 
between the side lines and sixty-two 
yards from the opponents’ goal. The ball 
grazed the bar, set ten feet above the 
goal line, and landed ten yards beyond. 
Assuming there was no wind blowing, 
how high did he kick the ball?—S.A.M., 
Sykesville, Md. 


Only One Way to Go 
From the North Pole 


Betnc only human, I cannot convince 
a woman against her will. The fact is 
that I have just emerged from a lively 
but fruitless argument with a woman 
whom I failed to convince of the follow- 
ing: At the north pole there is only one 
direction along the earth’s surface, and 
that is south. The 
argument arose 
from that fine arti- 
cle in your Septem- 
ber issue, “Race for 
the Skyways,” in 
which it was stated 
that the Russian 
flyers headed east- 
ward from the pole. 
I can't agree with 
thecontention.Won- 
der if any of your. ~ 
readers could help 
me by givingashort, 
logical explanation of why there is no 
north, east, nor .west at the north pole. 
—H.S.S., Timmins, Ontario. 
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It Would Be a Good Way 
To Eliminate Speeding 


IN 4 test published recently in a na- 
tional magazine the following question 
was asked: “If friction could be entirely 
eliminated, how far would a car travel 
on a gallon of gasoline?” The answer 
given on another page stated that be- 
cause of the fact that the lack of fric- 
tion would eliminate traction, the car 
would not move at all. This seems like 
jumping at conclusions to me. How 
about molecular attraction, the strange 
force that holds two gauge blocks to- 
gether? The slightest bit of attraction 
between the rubber of the tires and the 
road would cause the car to move per- 
ceptibly. I'd be interested to hear what 
some of your other readers think.— 
H.J.W., New York, N. ¥. 


When Wailes Meets Walling, 
It’s Microchemistry 


Your Macazine is improving every is- 
sue, and I get a great deal of informa- 
tion and pleasure 
out of it. The arti- 
cles on chemistry 
and microscopy are 
particularly inter- 
esting. It occurred 
to me that if Ray- 
mond B. Wailes and 
Morton C. Walling 
got together they 
could give us an 
article on micro- 
chemistry. It is 
suited to amateur 
experimenting, requiring little money — 
R.A., Lincoln, Nebr. 


HICRO-AUTO - HOME 
WORKSHOP — RADIO - 
PHOTO-CHEMISTRY, 


Two “Bi-Vocals’’ Heard From; 
Do They Make One Quartet? 


Many Moons ago a letter appeared in 
Our Readers Say describing the letter 
writer's ability to whistle and hum at 
the same time. When I was a boy, I too 
discovered the possibility of this combi- 
nation. However, I carried it a little 
further. I found that the two “voices” 
can be directed independently of each 
other; that is, the melody can be whis- 
tled while a counter melody can be 
hummed. I have found it convenient in 
working out inspirations away from a 
piano. Other “bi-vocals” might be in- 
terested in experimenting in this field — 
W.W.H., Woodlynne, N. J. 


Thinks Uncle Sam Should 
Foot the Inventors’ Bills 


Aumost every one is an inventor of 
sorts, although many fail to realize it 
because they are not encouraged. What 
better encouragement could be offered 
than free patents, minus the many in- 
cidental expenses and fees? At present, 
it seems to me that the Government 
makes it pretty difficult for an inventor 
to protect his idea and make it available 


to the public. Every one benefits when a 
new item is created, or an improvement 
is made on an old one, so why shouldn't 
Uncle Sam foot the bill for practical 
ideas?--A.L., Readville, Mass. 


The Novel Pipe on Page 64 
May Answer This Question 


Tus 1s Not a particularly pretty sub- 
ject, but one that any veteran_pipe 
smoker should be interested in. Every 
pipe chewer knows 
that he must clean 
his pet “stoves” 
from time to time. 
Still, this task could 
be made less fre- 
quent and more 
pleasant if some 
one would only con- 
struct a pipe stem 
to trap the saliva in 
the bit, rather than 
in the shank. It is 
a common mistake 
to think that this 
sole unpleasantness of pipe smoking is 
unavoidable. Why couldn't a pipe bit be 
made with a tubular reservoir below the 
smoke passage into which saliva could 
drain through a hole of adequate size? 
The reservoir could then be emptied oc- 
casionally—D.R.R., Montclair, N. J. 


LIKE THIS ? 


More Light on the Subject 
of How We See 


B.T.L. cuaims that we do not see the 
stars, only their reflected light; and 
R.D.J. claims we do not see any object, 
only reflected light. Now is it not true 
that, according to our present atomic 
theory, light is caused by the changing 
orbits of the planetary electrons of the 
atom? This being true, would we not 
see the stars and certain other objects, 
of which these atoms are parts? And 
should we not then say that almost all 
objects are seen by reflected light, but 
such things as the stars, the sun, lighted 
filaments, and flames are seen by direct 
light?—W.L.B., Yucaipa, Calif. 


Take Your Time in 
Figuring This Out 


Wenvinc BELLS rang out in Batavia, 
Java, Dutch East Indies, some weeks 


agoforabridegroom 
whose real bride 
was at the time GO NATIVE AND 
some 8,000 miles WHO CARES ? 


away in Grand Rap- 
ids, Mich. The lucky 
man heard the vows 
of another woman, 
or proxy, taking 
part intheceremony 
in place of his bride, 
after the manner of 
amovie double. The 
procedure is said to 
be legal under Neth- 
erlands law, and the bride has left 
Grand Rapids for (Continued on page 8) 
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GOOD PAY IN RAD/ 


by S.J.E. 


(NAME Me ADDRESS 
SENT UPON REQUEST) 


T had an $18 a we 


BE oo 


“When I finished training T accepted a § 
serviceman with a Radio store, In three 


T was made service manager at 1 


What T earned in the shoe factory 


N, R. 1. Training took me out of a low-pay shoe 


and put me into Radio at good pay 


» Eng 


wing fast, The feld is wide open to 
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to Make $30, $SO 
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Do you too want a better 
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Lcaceaseacaan make more mon Radio 
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Broadcasting stations employ engineers. oper: 
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Washington, D. C. 


Radio Institute, Washington, D. C. 
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AVENUE OF 
ROSES 


‘STEP-SAVING 
KITCHEN 


PRESSURE VACUUM 
HAIR RESTORER 


SEE... HEAR NEWS 
of many important in- 
ventions and discover- 
ies now at your neigh- 
borhood movie. Pro- 
duced in Cinecolor 
by Carlisle & Fair- 
banks with coopera- 
tion of the Editors of 
Popular Science Monthly. 


G Garamount Cicture 


Please mention Porutax Science MonTHLY when answering advertisements in this magazine. 


THIS AMAZING 
SHORT NOW 
SHOWING IN 
SOUND — COLOR 


Ow Readers Say 


(Continued from page 6) 


Java to join her husband whom she 
has not seen in nearly a year. What I 
want to know is, will the couple be able 
to celebrate their wedding anniversary 
(anniversaries?) on the same date in 
view of the fact that they were on op- 
posite sides of the International Date 
Line when the ceremony occurred? Ac- 
cording to my calculations, they were 
thirteen and a half hours apart on the 
international time map, and when the 
bride reaches Java, her anniversary will 
not correspond with her husband’s.— 
M.LJ., Atlanta, Ga. 


This Math Shark Believes 
in Sparing the Pencil 

Oreninc my October issue of your 
magazine, I followed my usual procedure 
of turning to Our Readers Say first. If 
all the suggestions 
of readers were car- 
ried out, your mag- 
azine would have 
to be published 
daily instead of 
monthly, but you're 
doing a fine job. 
The little problem 
from H.S. turned 
out to be just as 
simple as he pre- 
dicted. Referring to 
the lettering of the 
diagram; construct diagonal OC. Then 
OC equals AB equals five’ inches. But OC 
and OE are radii of the same circle, 
hence cqual. Therefore OA equals OE 
minus AE, or three inches. It took me 
just three minutes to solve the prob- 
iem.—D.M.P., Newmarket, N. H. 


ASK ME ANOTHER! 


Suggests Automatic ‘Ears’’ 
On Ship’s Sound Detector 


Your cover pictures display practical 
ideas, but I believe an improvement 
could be made on the directional sound 
detector shown on the September cover. 
‘The device picks up sounds with two col- 
lectors spaced a few feet apart, and 
conducts them to the operator's ears. But 
it depends on human ears of identical 
sensitivity. A better application might be 
to place large, sensitive microphones on 
each side of a ship. An electrical device 
could then equalize the sounds, indicat- 
ing the process on a dial showing degrees 
to port or starboard. This would be of 
far greater accuracy than human ears, 
and eliminate the human element.— 
A.D.W., Denver, Colo. 


The Lady of the House 
Gives Us a Big Boost 


So MANY women like myself probably 
read your magazine and write to the edi- 
tor that this letter 
undoubtedly will go 
in yourscrapbasket, 
but here’s my story. 
My husband's inter- 
est in your maga- 
zine piqued my 
curiosity so much 
that I examined it 
carefully one night, 
and hereafter I will 
read it as eagerly as 
hedoes. Itallstarted 
when he told me he was going to build 

(Continued on page 9) 
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the doll house described in your Octo- 
ber issue, as a Christmas present for our 
little girl. The house is just about fin- 
ished, and so are its decorations and 
trimmings, for which I have assumed re- 
sponsibility myself. I’d like to see more 
features like “Marionettes Go Holly- 
wood.” I thought perhaps you would be 
interested in this expression from a 
woman reader.—J.D.L.,Wilmington, Del. 


Wants to Find Lost Treasure 
—And Don’t We All? 


TREASURE HUNTING is probably a sub- 
ject that appeals to everybody, but it 
appeals particularly to me because when 
I was a boy my grandfather told me 
there was a buried treasure on his fa- 
ther’s property. He 
said he didnot know 
the exact location 
of the treasure. I 
once dug for it but 
found only scrap 
iron. I would ap- 
preciate it if you 
would print an arti- 
cle on how to find 
a treasure such as 
this, and what equip- 
ment I would need 
to look for it. I 
would like to see the article describe the 
various divining rods that are supposed 
to locate hidden minerals and metals, 
and tell whether such devices are really 
effective. I have heard that those em- 
ploying radio principles are best. On 
the other hand I have heard that marvel- 
ous discoveries of hidden wealth have 
resulted from use of searching devices of 
crude, unscientific construction—A.S.T., 
Norfolk, Va. 


PICK'N SHOVEL, 
GRUB AND LOTS OF ) 
PATIENCE! 


Sounds Like an Overgrown 
Microscope Dipping Tube 


Wry couldn't scientists construct a 
six-foot hollow ball with heavy viewing 
windows to be lowered to great ocean 
depths? A trapdoor beneath the ball 
would allow specimens of deep-sea life 
to be sucked into the ball by a hose at 
the top. A filter would keep the speci- 
mens from being drawn up through the 
hose. The trapdoor could then be closed 
mechanically at the same time that a 
valve is closed at the hose connection. 
Automatic valves could, as the ball was 
raised, maintain interior pressure equal 
to that at which the vents were closed, 
thus preserving the specimen life within. 
‘The specimens then would live and could 
be studied at the surface as long as the 
pressure was maintained. An interest- 
ing experiment would be to observe evo- 
lution at first hand. For this, the tank 
pressure could be reduced gradually, 
until it was the same as atmospheric 
pressure.—-H.V.L., Roanoke, Va. 


Motorist Discovers A Trick 
To See Carburetor At Work 


Mosr motorists are familiar with the 
various parts of their cars, but I wonder 
how many really know what goes on in- 
side the carburetor. I recently removed 
the air cleaner on top of my carburetor 
to give it its regular scouring, and in do- 
ing so I could see down the intake pas- 
sage. It occurred to me to start the 
motor and take ariother look. I was 
astonished to find that I could actually 
see the gasoline being mixed with air. 
Accelerating the engine by pushing the 


(Continued on page 10) 
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INVENTORS 


ey SEND FOR THIS FREE 800K 


KNOW HOW TO START... KNOW 


\ EACH STEP TO TAKE 


\ Before Going Too Far With Your Invention 


The Free Book shown here was prepared for inventors, to 
show them exactly what steps they must take to secure a 

PATENT. If you have an invention, you should send for 

this book AT ONCE. It will tell you exactly how an ap- 
\ plication for a Patent is made, what information you must 
\ furnish your attorney, and what steps he must take in 
/ order to protect your interests, Remember, inventing an 
article is one thing—securing the exclusive right to manufac- 
ture it, use it, or sell it is another. Without a U. S. Patent, 
you cannot expect to reap the profits that your invention 
may make possible. Send at once for this book. After you 
get that, you'll know exactly what to do to protect yourself, 


MEDIATE SEARCH NECESSARY 


A Search at the U. S. Patent Office will disclose one of three 
things: That you have hit upon an entirely original invention— 
that you have suggested patentable improvements upon an exist- 
ing invention—or that your invention has been antici 
throughout, and you should drop it. You should have th 
mation at ‘once. Our FREE BOOK tells everything you need 
to know about patents. We will mail this book upon. receipt of 
your letter requesting search—or if you want to read it before 
having search ma ply fill out the coupon below. 


STEP NO. 1 
Make a rougl e 

your. inventio 
and send it to us 


WHAT A PATENT DOES FOR YOU 


Every year thousands of Patents are granted. Very few, however, 
represent the discovery of entirely new principles. Most of them 
provide new methods of doing some everyday thing ina better 
way—changes for greater efficiency, usefulness, adaptability, or 
beauty in some previously Patented thing. These IMPROVE- 
MENTS are Patentable if new, and actually represent new in- 
ventions, These improvement Patents offer large chances for 
profit if commercially useful. The business world wants im- 
proved products and services. 


WE SERVE YOU QUICKLY AND SECRETLY 


We have secured patents for inventors located in every state in the Union, 
Our organization is a large and efficient one, Our practice is confined en: 
tirely to Patents, Trade-Marks, and Copyrights, We have had years of 
experience in Patent Matters. When you place your invention in out 
of hands, we are in position to proceed at once to secure protection for you, 
Our fees are reasonable, and, if you desire, we can arrange convenient 
terms of payment. 


! 
| FREE BOOK TELLS HOW! 


How the Patent Laws protect you; why it is important to avoid loss 
of time in getting your application filed: and many other important 
points, You may have much to gain and nothing to lose by sending 
for this book TODAY. 


FREE RECORD TELLS HOW 


Our FREE Record of Invention Form enables you to make in convenient 
form a sketch of your invention and have it witnessed in a manner of 
value to you should the occasion for evidence arise. 


{AIL THIS COUPON NOW 


CLARENCE A.O’BRIEN 


& HYMAN BERMAN 


88-S Adams Building 
Washington, D. C. 


REGISTERED PATENT ATTORNEYS 
BEFORE U. S. PATENT OFFICE 


a_preliminary 
pertinent U. S. Patents. 


STEP NO. 3 


Our complete report. of search and 
mm on patentabil mailed to 


Please send me at once your Big Free 48-Page Book, 
“Patent Guide for the Inventor” and “Record of Invention" 
form. This request does not obligate me. 


NAME. 
ADDRESS... 


STEP NO. 4 
If you decide to make patent ap- 
[plication, drawings and proper 
‘papers will be prepared for pres- 
entation of your invention to U. S. 


Important: Write or print name 
(Patent Office. 


isements in this ma; 


NEWS SHOTS 
FOR MOTORISTS 


AMAZING GUARANTEE ENDS r | 
BATTERY REPAIR AND 
REPLACEMENT COSTS 


You can’t lose on this new-type battery! 
Because no matter how many years you 
‘own your car—no matter how many miles 
youdrive—the Goodrich KathanodeElec- 
tro-Pak is guaranteed never to cost you 
one red cent for repairs or replacement. 


the Kathanode construction—famous for 
its use on crack trains, airplanes, sub- 
s long-life feature that 
it possible for Goodrich to guar- 
antee it as long as you own your car. 


DRIVES CAR % MILE WITH- 
OUT A DROP OF GAS 


‘Whata battery! On battery power alone, the 
Goodrich Kathanode propelled a 3,150 
pound cat more than a third of a mile. And 
Western Union certified the facts! 


NO OTHER BATTERY HAS THIS 
POWER-SAVING TOP COVER 


This battery even looks different with 
protective top cover that's specially d 
signed to keep dirt, acid spray,corrosion 
and other “power-robbers” locked out! 
Save money. Avoid battery gric! 

your Goodrich Tire and Battery D 

or Goodrich Silvertown Store today. 


Goodrich 


Qe KATHANODE ene 
Hectro bak BATTERY 
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throttle rod showed me how an extra 
quantity of gasoline is injected during 
this operation by the acceleration pump. 
Manipulating the choke demonstrated 
how more gasoline is sucked into the 


manifold by cutting down the supply of 


air—aA.J.S., Toledo, Ohio. 


Chinese Says ‘Phone Poles Buzz, 
Wants To Know The Reason 


Having Reap your 
interesting maga- 
zine for more than 
four years, always 
enjoying the ques- 
tions, | comments, 
and sundry novel- 
ties set forth, par- 
ticularly in| Our 
Readers Say, I 
would like to offer 
this poser: What 
causes the humming 
sound in telegraph 
and telephone poles? I have heard that 
no one has been able to give a satisfac- 
tory answer to this problem. It is partic- 
ularly noticeable when you put your ear 
against a pole.—J.G.L., Hangchow, China. 


Now F. A. C. Better Watch Out 
For His Own Neck 


Lireratists will probably be on your 
neck again over the statement in F.C.P.'s 
letter in your October issue that his new 
car is “so darn quiet that every time a 
bumblebee hits the windshield it sounds 
like an explosion.” They'll be saying that 
what he really meant was “every time 
the car’s windshield hits a bumblebee 
..." We've heard a lot of these teasers 
lately: How far away is your image in a 
mirror? Do you walk past a fellow walk- 
ing in the opposite direction, or does he 
walk past you? Does the rim of a wheel 
of a moving train stand still momentarily 
at the point where it touches the track? 
Do we actually see an object, or just its 
reflected light? Does an automobile 
motor pull or push the vehicle, and how 
far is up? If simple logic can’t resolve 
these questions let’s call the whole thing 
off.—F.A.C., Albuquerque, N. Mex. 


His Camera Can Take It—And 
We Don’t Mean a Picture! 


HAvING ReaD your article, “How Tough 
Is Your Camera?” in the October issue, 
I was inspired to write you about how 
tough mine is. It is 
a folding camera of 
German make. I 
lent it recently to a 
friend who is a pro- 
fessional parachute 
jumper, to take 
someaerial pictures. 
Ascending to nearly 
a mile in a hot-air 
balloon with my 
camera, he was just 
getting ready to 
take some pictures 
when he accidentally dropped it. Al- 
though it fell for more than 4,000 feet, 
dug out a hole, and buried itself in hard 
ground to a depth of about three inches, 
when I finally recovered it there was 
not a scratch nor a dent to be found on 
it. What's more, it still took pictures as 
well as ever. Truly, I was amazed. How- 
ever, I don’t advise anyone to try the 
test, as his camera might hit a rock.— 
RDW., Batavia, N. Y. 


NAW, THATS NO 
coop! 


THIS NEW 3-WAY 
TREATMENT HAS PUT 
ON SOLID POUNDS 
FOR THOUSANDS OF 


Rich red blood, necessary 
to properly nourish and 
build up every part of the 


ery where iron is needed. 
A healthy digestion which 


guste, suppl of Vitamin 
‘rhis new discovery 
Supplies this element, 


ual min By 
‘Aiis'is the third purpose: 


quick GAINS oF 10 To 2518s. 
REPORTED WITH NEW 
IRONIZED YEAST 


OW thousands of 

skinny, rundown men Va 
‘and women can say good- 
bye to bony angles and 
unsightly hollows that 
rob them of natural at- 
tractiveness. For with 
this new easy 3-way 
treatment, hosts of peo- 
ple who never could gain 
an ounce before have put 
on pounds of solid, nor- 
mally good-looking’ flesh 
—in just a few weeks! 


Why it builds 


Scientists he 
that many are thi 
down simply 

Bot wet enough east Vicars 
Vitamin B) and iron in their 
ally food. Without these ele- 


-” 


— 


em, process, the 


Imported 
lish” ale yeast are concen 

trated to'7 times thelr strenith 
in ordinary yeast! This 7-power 
vitamin concentrate is then com- 
bined with 3 kinds of strength- 
building iron (organic, inorganic 
aiid hemoglobin fro 


nally, for your protection, every 
batch of Ironized Yeast is tested 
and retested biologically. to in- 
Sure full vitamin srengtb, 

sult 8 these new easy- | 
to-take litle Aromisea Yenst tab 
Jets which bare helped thousands 

the skinni 


quickly to gain normally attrace 
tive flesh and peppy health, 
Posed by professional models 


Make this money-back test 


Hf, with the very first package of Tronized Yeast, you 
begin to eat hetter and get more enjorment and 

Genet trom ‘Sour oot su" don't feel ietier wit 

more strength, pep and energs—if you are not convinced 

that Ironized ‘Yeast will give 3 

attractive flesh you need your money. willbe Dromp" 

Tefunded. So get Ironized Yeast tablets today, 


Special FREE offer! 


rt thousands building up their heal i 
‘we make this absolutely FIRED offer, Purchase package 
of Ionized Yeast tablets at once, cut out the seat on the 
box and mail it to us with a clipping of this parai 
fe will. sem fascinating new book on health, 
ber, results with the very 
Il druggists, Iron- 
ized Yeast Co., Inc., Dept. 4 tanta, 


WARNING: Beware of cheap substitutes. 
Be sure you the genuine Ironized Yeast. 
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NEW 


Headlight is projected in parallel 
beams through optical lens. Lamp is 
concealed inside the smoke box, 


Retractible pilot coup 
ice position. The 


Complete, actuated Baker valve gear. 
Crosshead guides are staink 
Side rods are cast 
1 plated and bushed. 
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YORK CEXTRAI 


You men with a natural gift for things 
that are scient + what in all this 


miniature railroad system all your own? 
Particularly this year! For here at last is Lionel with 
@ scale model, the crowning achievement of its 37 
years of train building ...an exact “O" Gauge 
replica of the New York Central's latest, greatest 
super-powered giant Hudson type, 5344-JIE. 


Now at last the thrills of scale model railroading 
are within the reach of every man, for the vast re- 


Equipped with ball bearings for the axial 
thrust, and a worm gear so expertly 
constructed that it is not self-locking. 


Faithful to the finest details, the wheels 
are held by bearing caps that are bo! 
ed with tiny hexagonal head bolts. 


City. 


First Authentic Die Cast Replica of the Mighty Hudson Type 5344-JIE 


Six drive wheels, die cast to preci- 
sion finer than @ human 


collector shoes are provided, for operation on any ty! 
" Gauge track having curves of at least three foot radius. 


sources of Lionel have made it possible to produce 
this model of models at $75 . . . finished, ready to run 
and with more exclusive features than any model 
ever had before: a hinged smoke box cover, 
complete, actuated Baker v 
precision drive, steel tired wheels, buil 
But there's not room hore to tell you the whole ox- 
citing story so, men, do this: Go to your nearest 
hardware, electrical or department store and get a 
copy of the 16-page Lionel scale model booklet, or, 
better yet, clip out and mail the coupon belo: 


THE LIONEL CORPORATION 
15 EAST 26th STREET, NEW YORK, N. Y. 


THE LIONEL CORPORATION 
15 East 26th St., Dept. No. 90 
N. 


Enclosed is ten cents to ci 
postage and handling. PI 
copy of the new Lionel 16-page scale 
model locomotive booklet. 


Plecse Print 


State. 
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DIESEL PLANES 
SPAN THE ATLANTIC 


Land— 
Water— 
and NOW AIR yields to Die 
with Diesel-powered seaplane se 
across the Atlantic. Opportunities in 
Diesel field are now-greater than ever be 
fore for the TRAINED MAN for the 


man who can expertly serve Diesel buil 


Train at Hemphill D 

where you get the most prac 
tical, most thorough Diesel course in exist 
in either full-time or “home-and 
Send coupon 


ence 


shop” courses 


HEMPHILL DIESEL SCHOOLS 


institution with schools im the following 


Secrets ot Success 


a STORIES THAT WILL HELP YOU GET AHEAD®* 


Always mention PoruLar SciENCE 
MontTHLy when answering adver- 
tisements in this magazine. 


i Jol in Love 
With Words) 


Words have amazing powers. The world offers 
its treasures of money, power, and position to 
the skilful users of them. There are words for 
every occasion—words that thunder com- 
mands; words bristling with compelling force; 
words of zephyr-like delicacy; words of in- 
spiration; ‘words of romance; words to bend 
men’s minds to your will. 

Through a justly famous easy method of spare- 
time study at home you may make words the 
playthings of your moods, the tools of your ne- 
cessities.. You may learn how to weave them into 
stories that sell; advertisements that convince; 
letters that win. 


GET THE FRE BOOKLET 


“How to Become a Master of English” tells 
you all about the Kleiser Practical English Course 
which is endorsed by famous writers as Booth 
Tarkington, Irvin S. Cobb, Mary Roberts Rine- 
hart. Ask for it on a postcard, or write your 
name in margin and return this advertisement. 
No agents will call. 


FUNK & WAGNALLS CO. 
Dept.1764 354 Fourth Ave. New York, N. Y. 


More $5 Prize Winners 


Two prize winning letters 
in POPULAR SCIENCE MONTHLY’S 
new Secrets of Success contest—“What 
Home Study Has Meant to Me”—are 
printed below. Read these stories care- 
fully because your own career may be 
just as interesting and inspiring to other 
readers. If you think so, put it down on 
paper and send it in. We will pay $5 for 
every letter we publish. 


CONTEST RULES 


Only letters from bonafide home 
study school students will be considered 
and these must contain the name of the 
school and the name of the company, or 
companies, for whom you have worked 
since graduation. (Names, however, 
will be deleted from the letters when 
published.) We also want to know the 
kind of course you took and the type 
of position you have held. Your own 
identity will be kept anonymous, if 
desired. 

We are interested in facts, not lit- 
erary ability, but please write clearly, 
completely, and keep your letters with- 
in 750 words. We are not looking for 
“get-rich-quick” stories or freak ad- 
ventures, and authors must be prepared 
to substantiate the truth of the state- 
ments. Manuscripts submitted and 
printed become the property of this 
magazine, and we are not responsible 
for the return of rejected stories unless 
sufficient postage is provided for this 
purpose. Address your contribution to 
Success Story, 353 Fourth Avenue, New 
York, N. Y. 


THE INSPIRING 
HOME STUDY STORY 
OF MR. W——— AS TOLD 
TO H. E. H. 


From machinist’s helper to President 
and Chief Engineer of the nationally 
recognized pump works which bears his 
name is the record of John A. W- 
His success, Mr. W- states, is due 
entirely to correspondence school study. 
He was forced to leave grammar school 
before the eighth grade in order to help 
with the family income, but his desire 
for knowledge was insatiable. When he 
joined the old L——— & B——— Pump 
Company as a helper he made up his 
mind that this was to be his life work. 
With this ambition he sought out a 
satisfactory method of increasing his 
store of technical information. In cast- 
ing around he happened onto a rep- 
resentative of the School and 
signed up for a course in Mechanical 
Engineering. 
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Secrets of Success 


Shortly after this inauspicious be- 
ginning he was married and I have 
often heard him tell of his early strug- 
gles with his lessons. It wasn’t long 
until his young bride was making baby 
clothes of an evening across the kitchen 
table while he worked away at his les- 
son assignments. Such a sincere interest 
in his work was soon recognized and 
his steady climb to the top began in 
earnest. At the present time his plant 
is located at , Calif. It is a mat- 
ter of record that many, if not most, of 
the notable achievements in the pump 
field have been made by this master of 
pump technique. For example, one of 
his outstanding developments is the 
deep well turbine pump, to say nothing 
of the W. method of “Aqua- 
analysis.” This latter is responsible for 
saving farmers thousands of dollars in 
pump equipment. Mr. W: states 
positively that home study gave him 
his chance, and by diligent effort we 
know how well he has succeeded. He is 
a member of a nationally recognized 
engineering association, in spite of the 
fact that he has no other schooling to 
his credit from any other school of 
engineering. 

Mr. W. says, “If a man or 
woman really has ambition and wants 
to get ahead, home study will keep him 
on his toes and ready for promotion.” 

—J. A. W., Los Angeles, Calif. 


HOUSEWIFE SUCCEEDS 
AS AUTHORESS 
THROUGH SHORT 
STORY COURSE 


I thought I was going to write the 
Great American Novel! But Fate—and 
Margaret Mitchell—decided otherwise. 
Instead of finishing my university 
course, in which I was majoring in 
Short Story Writing, Drama and 
Journalism, I fell in love, married, 
moved to a small midwestern city and 
took care of posterity instead, by pro- 
ducing three sturdy little boys. 

However, the old itch to write re- 
turned with their departure from baby- 
hood. But the gray matter had slumped; 
techniques had changed; words didn’t 
leap spontaneously to my mind; my 
typewriter was on a sit-down strike. 

I realized that what I needed was 
additional training—more mental dis- 
cipline, if you please, and that I would 
never get it alone and undirected. I 
couldn't go away to school again; yet 
I had to have some mental stimulus to 
dust away the cobwebs and the accumu- 
lation of recipes, feeding formulas and 
budget plans that cluttered my brain. 

I enrolled in the School, pay- 
ing for the course out of my house- 
keeping allowance! At first, it seemed 
a resumé of what I had studied in 
school, naturally. But it did more than 
teach me to write stories. It taught me 
to concentrate again—to spend thirty 
or sixty consecutive minutes, or even 
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GEBSTER'S 
a 
nay 
a 


Accept Noth 


LL the respect, honor, confidence and 
AK reliance that the English-speaking 
peoples unanimously accord to “Web- 
ster's Dictionary” is liable to a gross 
abuse unless you know the facts. Through 
four generations Webster's Dictionary 
has earned and maintained first place 
among reference books. When you are 
confronted with any question of fact, 
whenever you need to know, you think 
of Webster as the utmost in authority, the 
judge of judges, the court of last appeal. 
That confidence is warranted only if you 
use the MERRIAM-Webster. 


Why the Only Genuine Webster 
Is the MERRIAM-Webster 


At the death of Noah Webster in 1843, the 
G. &C. Merriam Company bought and paid for 
the exclusive rights to publish the only genu- 
ine Webster's Dictionary. 

In an effort to preserve the integrity of the 
‘Webster name on dictionaries, the G. & C. 
Merriam Company obtained a Federal Court 
Injunction directing that the following state- 
ment appear plainly on all so-called “Webster” 
| dictionaries other than those published by 
| MERRIAM: “This dictionary is not published by 
| the original publishers of Webster's Diction- 
ary, or by their successors.” 

Look for those words. Look for the Merriam- 
‘Webster trade-mark. Ask your bookdealer to 
show you the Webster's Dictionary with the 
circle on the cover. The New Second Edition of 
‘Webster's New International (unabridged) has 
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When You Say “Webster's Dictionary’ 
You MEAN the MERRIAM-Webster 


ng Less Than 
the “SUPREME Authority” 


WEBSTER'S 


NEW INTERNATIONAL 
DICTIONARY 


Second Ciition, 


Look FoR THIS CIRCULAR 
TRADE-MARK AND THE NW’ 
MONOGRAM ON THE COVER, 


been completed at a cost of $1,300,000. It con- 
fains the new words and the newly discovered 
facts about the old ones. It is twenty years 
newer than any similar work of reference and 
provides information in all branches of know!- 
edge for today’s needs. Any bookdealer will 
be glad to show it fo you, Mail the coupon for 
the free, illustrated, descriptive booklet. 


GET THE BEST 


‘Ask any Judge! Ask any Editor, Teacher, Book- 
seller, Author, Actor, Scientist, Banker, Lecturer— 
better still —see the book and judge for yourself. 


122,000 MORE WORDS 
than in any other dictionary 


600,000 Entric 


3,350 pages 


Color plates throughout 
Mlustrations for 12,000 terms 


G. & C. Merriam Company, Dept. 837 
Springfield, Mass. 


G. & C, MERRIAM CO., Dept. 837, 
Springfield, Mass. 
Please send me free and without obliga- 


tion the illustrated booklet more fully 
describing Webster's New. International 
Dictionary, Second Edition—""The New Mer. 
xiam-Webster: What It Will Do For You.” 
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OTHER MEN HAVE READ AND 
PROFITED BY THESE FREE BOOKS 


JF you have an invention—or an idea for one 
—you should have these free books. They tell 
you real facts like these: How the patent laws 
protect you, Why you need the protection of a 
U.S. Patent. What a competent registered at: 
ent attorney can do for you, They tell. w 
find’ of sketch or, model 1g needed and how 10 
make proper disclosure of your idea to help 
establish your claims, They tell how some s 
cessful inventors have secured financial assist 
ance. They show 115 different mechanical prin- 
ciples, 


HOW WE SERVE YOU 


For more than a third 
of a century—we ha’ 
represented thousands 
inventors, | We answer our 
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REGISTERED PATENT ATTORNEYS 
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Secrets of Success 


several hours, applying myself to one 
subject, instead of letting my mind 
wool-gather, as it had been doing. 

I got the “feel” of words again; I 
spent more and more time on original 
work, as the assignments became more 
and more individualized. Then I began 
writing stories again; in fear and trem- 
bling at first—with increasing confi- 
dence as I realized that my mind was 
really mine to command again, that my 
Short Story Course was really a course 
in mental rejuvenation! 

I know now that I'll never write the 
afore-mentioned novel. I'm afraid that 
I won't even write a really great short 
story. But the stories that I do write 
usually manage to find a home, even 
though it may not be in “slick” society, 
and several articles that I have written 
for trade journals have had a ready sale. 

So I say that it isn’t so much what 
course you choose for home study, or 
in what particular field you choose to 
advance yourself. The mental training 
and the open mind; the hours of applied 
study; the conscious effort to concen- 
trate on your subject, whatever it may 
be; the getting out of the rut: these 
constitute the intangible yet one of the 
greatest benefits derived from any 
home study course. 


—M. E. T., Evansville, Ind. 


LEARNS TYPING AT 
HOME; BETTERS SELF 
AS TYPEWRITER 
“SALESMAN 


For over five years I plodded along 
selling typewriters with scant ability 
to demonstrate them. Having learned 
the “two finger” method in childhood, 
it was difficult to learn the teuch sys- 
tem, although I twice entered class- 
room typing schools. In 1932 the —— 
Company, with whom I was employed, 
gave me the name of a firm in my dis- 
trict who were interested in purchas- 
ing a number of new machines. It was 
the best prospect I had had, and I 
hastened to the offices of the concern 
with our latest model machine. When 
I entered, there was a salesman there 
from a rival concern demonstrating 
one of their machines. 

The buyer watched this demonstra- 
tion, then asked to hear my story. 
Mechanically, I knew the machine in 
and out; could dismantle and reassem- 
ble it in a flash but when it came to 
typing with it, I had to fumble around 
looking for the letters. It naturally 
follows that I lost the sale, and—al- 
most lost my job! 

I determined to learn how to type, 
if I had to take a vacation in order to 
do so. Then it occurred to me to try 
a correspondence course. Of course, 
I could have attended night classroom 
studies, but the hours seriously inter- 
ferred with my sales work; and, obvi- 
ously, they could not render a special 
class for me in the early morning 
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Y. ECHINIAL 


Thousands of students have good jobs at big 

salaries. Individual instruction. Quick progress 

because you are in a class by yourself, Courses 

written by well-known mechanical engineerse 
MAIL COUPON FOR FREE BOOKLET 


A wonderful field for men who have 
@ liking for things mechanical. Study 


Associated with the International 
Correspondence Schools 
Box 7623-J, Scranton, Penna. 
Without cost or obligation, please send mo full 
jurse in 


details of your home-study coi 
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hours, when I had more time. The cor- |} 
respondence method, however, would a 
afford an opportunity for me to study | |~ 1 


at any time I desired. I took the course 
with the School, first explaining 
to them that I had experienced diffi- 
culty in learning the touch system due 
to early habit of using two fingers. 
My instructors were exceedingly help- 
ful in teaching me first to forget what 
I already knew, and begin afresh; then 
it seemed easy to learn the faster meth- 
od, and I found time to practice even 

while demonstrating typewriters. 
Not only did the completion of this 
course prepare me for increased sales, 
put it has helped me earn extra.money 
in my hobby of writing articles for 
trade journals. Formerly it was a 
task to get a manuscript properly 
typed for submission, and not infre- 
quently did I hire it done by a public 
stenographer. It is so easy to run off 
several pages of copy now that it gives 
me considerably more time to devote 
to my hobby and to my work as well. 
—Z. T., Sandy Hook, Conn, 


LOOK UP! 


Read your future in the skies. Look beyond the 
winged fleets above . . . into the great plants where 
they are built. In those plants—creating today's 
planes—are men of trained hands and trained minds. 


Perhaps you can start YOUR career as one of 
these skilled craftsmen. It takes certain rigid quali- 
fications—but you may possess them. It takes highly 
specialized training—but that is easy to’ obtain. 


you will find an institution operated ex- 
clusively to provide worthy men with this 
special training. Four modern new build- 


Aer ings on a five-acre campus . . . a complete 
| y) assemblage of the most advanced aircraft 
. ® plant equipment, put at your command 
Lip ‘the finest training facilities in existence. 
" You learn actual airplane production technique— 
_____ the whole training system places you under the su- 
E pervision of the aircraft leaders on the Aero I.T.I. 
Executive Board. 


EXECUTIVE BOARD 
ROBERT E. GROSS, President, Lockheed Aircraft seats 


*Editor’s Note: One of the most neatly 
typed manuscripts we have received in 
many a day was that of Z. T. whose 
story is told here. 


Hunt Secret of How 
Worm Gets a New Head 


How EARTHWORMS can grow new 
brains to replace those they have lost 
through accident is the subject of ex- 
tensive studies being conducted by Prof. 
Marcel Avel of the University of Bor- 
deaux, France. If part of the front end 
of an earthworm is cut off, he reported 
to the French Academy of Sciences, an 
entire new head grows on, complete 
with a brain that controls the worm’s 
organ of taste and its food-grinding ap- 
paratus. Strangely enough, the new 
brain does not seem to be an outgrowth 
of the spinal cord, but appears to de- 
velop independently out of ordinary 
body tissues. Study of how the earth- 
worm accomplishes this regeneration of 
nerve and brain cells may lead, it is 
hoped, to greater success in aiding the 
repair of damaged human nerve and 
brain tissues. 


JOHN K. NORTHROP, President, The Northrop Corporation 
€. A. VAN DUSEN, Vice President, Consolidated Aircraft Corp. 


If you have the vision to picture YOUR future 
in aviation's great future, Aero I.T.I. training is the 
kind of preparation you will want. You will have 
the tremendous advantage of training in Southern 
California—the world's greatest center of aviation 
activity. ‘ 

For complete information, get the FREE booklet, 
“More Planes.’ Find out about Aero I.T.I. resident 
courses . . . also the combination course, with theory 
at home and later shop training. 


5247 West San Fernando Road 
Los Angeles, 
California 


Chemical Grows Fruit 
Without Pollination 


GROWTH OF FRUIT in certain plants 
has been accomplished without the aid 
of nature’s process of pollination, ac- 
cording to a recent report made by Dr. 
F, E. Gardiner and Dr. P. C. Marth, of 
the U. S. Department of Agriculture. 
The formation was obtained in holly 
and several fruits by spraying the 
flowers with dilute solutions of a 
growth-promoting substance. Experi- 
ments with certain varieties of edible 
fruits, such as apples, strawberries, and 
grapes, were not so successful. 


L 
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SUCCESS— 
Will You Pay the Price? 


E you are normal, you want the comforts 
and luxuries which are the by-products of 
success—a home of your own—a new car— 
the leisure to read—the means to travel. 

‘You want these things very much. 

But—you are keen enough to perceive that 
experience and facility in handling routine work 
will never get them for you. 

hat, then, are you doing to gain that 

ecialized experience—that trained ability— 

‘or which business firms are willing to pay 
real money? 

During the past twenty-eight years more 
than 900,000 men have found the answer to 
that question in home-study training under 
the LaSalle Problem Method, 

Evening after evening, they have seated 
themselves, to all intents and purposes, at 
the desks of men in high-salaried positions, 
and have squarely faced the problems of those 
positions. 

Evening after evening, they have been 
shown the principles involved in the solu- 
tion of such problems—and how those prin- 
ciples are applied by highly successful busi- 
ness houses, ; 

Evening after evening, they have tackled 
concrete problems, lifted bodily from business 
life, and under the direction of some of the 
ablest menin theirrespectivefieldshaveworked 
those problems out for themselves. 

hat they have been qwe//reqwarded for their 
foresight and their earnestness is shown by 
the fact that during one period of only six 
months’ time 1,248 LaSalle members reported 
salary increases totaling $1,399,507—an aver- 
age increase per man of 89%. 


Send for Free Book 
“Ten Years’ Promotion in One” 


If you—knowing these facts—are content 
to drift, you will not profit by reading further. 

If on the other hand you have imagination 
enough to see yourself in a home of your own, 
enjoying the comforts and luxuries of life— 
the coupon below may shorten your journey 
to success by many years. 

Note, please, that the coupon will bring you 
full particulars of the training which appeals 
to you, together with your copy of that most 
inspiring book, “Ten Years’ Promotion in One” 
—all without obligation. 

If you want success, and are willing to pay 
the price, ACT 
+= ==-Find Yourself Through LaSalle*=—=——- 
LASALLE EXTENSION UNIVE! 

Dept. 1283- Chicago 5 
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Dusting is made 
easier by metal 
plates like this 
fitted into the 
corners formed 
by baseboards 


New Ideas for 
Home Owners 


Angle Curve Keeps Dust Out of Corners 


Dust and dirt that collect on floors 
cannot pile up in the corners of a room 
fitted with a new rounded corner angle 
for baseboards. Made of metal, the 
eurved unit is nailed to the baseboard 
so that it is flush with the floor and 
presents an even, rounded surface. 


Humidifier Fits Over 
Hot-Air Register 


To PRovipE the proper humidity in 
homes heated by hot air, a new attach- 
ment fits over wall or floor registers. 
Easily attached, the unit has an evapo- 
ration pan filled with water and located 
directly in the flow of warm air. As 
heat from the furnace increases, evapo- 
ration of water vapor also speeds up, 
thus automatically providing the cor- 
rect humidity balance. Since less heat 
is required in homes properly humidi- 
fied, the device is said to pay for itself 
in reduced fuei bills. In addition, it pre- 
vents woodwork from drying out. 


Thus dust cannot become wedged in 
the corner beyond the reach of a mop 
or broom. A close-up of the inexpensive 
unit is shown in the inset. A feature of 
the device is its easy installation by 
the amateur carpenter, it being already 
shaped to the proper angles. 
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AIR CONDITIONING 
and Refrigeration 


®@ Get started NOW in the new but 
already booming Air Conditioning and 
Refrigeration industry. Get started 
NOW while there are far more jobs 
than trained men to fill them... 
while the field is wide open for quick 
jumps to important posts . . . while 
there is plenty of room at the top. 


@ HOW to get started? It takes train- 
ing such as you get in Thermo Institute 
Home-and-shop or resident 
study gives you all the theory and prin- 
ciples... 


courses. 


plus actual practice on the 
very equipment that you'll build, sell, 
install, operate, or service after you 
graduate. 

@ The “early birds” are getting this 
training NOW. Do you have the vision 
and plain “get-up” to be among the 
first in this rising industry? Prove it 

. send the coupon! 


Find Out what awaits the “Early Bird.” 


SS 
THERMO 
AIR CONDITIONING 
INSTITUTE, INC. 


A nation-wide institution with complete schools, 

laboratories, and employment offices in 

LOS ANGELES = NEW YORK CHICAGO 
5. Alvarado 1755-B 125-B W. Hubbard 

treet Broadway Street 

TRAINING WORTHY OF THE INDUSTRY 
on a 
Please send free book and complete information 
‘on Thermo Institute courses. 


DO YOU KNOW iseenttenanstaeest 


Foot-Spray Device for 
Regular Shower Stall 


A CONVENIENCE for modern bath- 
rooms is the foot shower shown in the 
drawing below. Set into the shower 
wall a short distance from the floor, 
the unit directs a strong spray of water 
directly onto the foot. It can be used 
separately or in combination with the 
regular shower. 


When the treadle is pressed, o spray of 
water is thrown directly onto the foot 


(Jeastions 


FROM HOME OWNERS 


W.M., JACKSON, MISS. Vacuum bot- 
tles, picnic jugs, decanters, and other 
vessels can easily be freed from obnox- 
ious odors that may develop when they 
have not been used for a considerable 
period. Procure a small amount of per- 


manganate of potash at a drug store | 


and place a few crystals inside the bot- 
tle. Add a few tablespoonfuls of water, 
shake the contents around thoroughly, 
and then rinse several times in clean 
water. 


Cleaner For Bronze Fittings 


D.W.C., BELLEVILLE, N. J. A saturat- 
ed solution of common table salt in 
household vinegar makes an effective 
and inexpensive cleaning agent for 
bronze fittings. 


Dustproofing Concrete Floor 


Q—How can we dustproof the con- 
crete floor of our cellar?—H.J., Spring- 
field, Mo. 

A.—FIrsT clean the floor thoroughly, 
removing spots of grease, plaster, and 
other matter, and then scrub it care- 
fully with clear water. Let it dry for a 
few days, and then apply a solution 
made of one part waterglass to four 
parts of water. This can be wiped on 
with a mop or broom and should be 
brushed over the floor surface for sev- 

(Continued on page 19) 
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Why is it that some men and women 
whom you have heard speak are able to 
hold an audience spellbound—are able to 
upon the emotions of dozens or thou- 
is of people as easily as the average 


an upon his. musical instru- 

Wh it that these people can so 
commandingly and so gracefully’ stand be- 
fore an audience and convince their lis- 


teners against their wills—can hold their 

pt attention--can bring tears to their 
—ean make them shake the walls of 
the building with their laughter—with such 
evident ease? 


What Is It That Makes a 
Successful Public Speaker 
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Questions from 
Home Owners 
(Continued from page 18) 


eral minutes to insure even penetration. 
At least three applications will be neces- 
sary, each one separated by a period of 
twenty-four hours to allow the solution 
te harden. Five gallons of the mixture 
should cover about 1,000 square feet of 
floor surface with one coat. 


Protecting Nails from Rust 


N.U., WATERTOWN, N.Y. Nails and 
tacks kept in damp spots are frequent- 
ly rendered worthless by rust. How- 
ever, if they are covered with a solution 
of one ounce of shellac in a pint of wa- 
ter, scattered freely to remove surplus 
solution, and then allowed to dry, the 
adherent shellac coating will protect 
them from rusting. 


Guide for Painting Sashes 


Q.—I am planning to paint the win- 
dow sashes of my house, but in previous 
attempts at this job I have always had 
difficulty in keeping paint from getting 
on the glass. Is there any way I can 
prevent this?—E.T.W., Peoria, Ill. 

A.—Take a piece of sheet metal—or 
even stiff cardboard—about five inches 
square, and hold it alongside the section 
of sash strip being painted. If the 
brush happens to run off its course, the 
paint will hit the sheet metal instead of 
the glass. The square is moved to fol- 
low the work as it proceeds along the 
window. 


Painting Metal Surface 


N.N.A., HARRISBURG, PA. Before at- 
tempting to paint a metal surface, be 
sure to clean it well, since the paint will 
not hold if the metal is even slightly 
greasy. Washing with benzine will re- 
move any traces of grease. 


Mending Glassware 


Q.—WE HAVE some antique glass that 
was broken when we moved from one 
house to another. Is there any possible 
way to patch it up, or must it be con- 
sidered @ total loss and discarded ?— 
B.R.B., Dayton, Ohio. 

A.—CELLULOSE CEMENT is a good ad- 
hesive to use for patching glass. If 
parts of the glass are missing, or shat- 
tered into pieces too small to repair, 
you might try to build up the sections 
by laminating sheets of transparent cel- 


lulose material with a thin coating of | 


the cement. When the proper thickness 
is reached, shape the material to fit the 
missing section and cement it in place. 


Removing lodine Stains 


P.D.R., TULSA, OKLA. Soak the iodine- 
stained towels in a strong solution of 
ordinary photographer's hypo until 
whitened, and then brush them out in 
clear, running water. 
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Isnt she worth fighting for? 


SHE BELIEVES in you and depends 
on you to fight some of her battles 
for her. 

Are you fair to her when you let 
the days drift by without making a 
real effort to get ahead? Is it right 
to ask her to scrimp and save and 
deny herself when with just a little 
grit and effort you could provide her 
with the comforts she would like to 
have? 

Think this over—THEN Act! Decide 
today that you are going to get the 
special training that is becoming 


INTERNATIONAL 


CORRESPONDENCE 


more and more necessary in every 
line of business. There is an easy, 
fascinating way to do it. Right at 
home, in your spare time, the Inter- 
national Correspondence Schools will 
prepare you for advancement. 

At least find out how by marking 
ond mailing the same salary-raising 
coupon that has meant so much to 
so many other men in just your 
circumstances. 

It doesn't cost you a penny or obli- 
gate you in any way to do this. Do 
it now. Do it for HER. 


SCHOOLS 


BOX 7622-J, SCRANTON, PENNA, 


Without cost or obli 


tion, please send me a 
and full particulars 


ft ihe subject before which I have marked X: 


copy of your booklet, “Who Wins and Why,” 
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Trucks House Mobile 
Television Studio 


ELEVISION broadcasts of football 

games, track meets, prize fights, 

and other outdoor events may soon 
be available for home reception as the 
result of experiments being conducted 
with portable transmitters recently de- 
signed by the National Broadcasting 
Company, New York City. Two trucks 
house most of the transmitting para- 
phernalia, which can be dispatched to 
scenes of events of interest. O. B. Han- 
son, NBC chief engineer, points out 
that the immediate purpose is the train- 
ing of a group of ten technicians in han- 
dling the problems of television broad- 
casting of events outside the studios. 


ONSTRUCTION of the trucks, 
which are about the size of large 
busses, was the latest step in eight years 
of experimental work with television by 
the company. Apparatus for picture and 
sound pick-up is installed in one van, and 
a transmitter, operating on a frequency 
of 177,000 kilocycles, is mounted in the 
other. Both picture and sound are re- 
layed by ultra-short wave to éhe large 
NBC television transmitter atop the 
Empire State Building, New York City. 


The van carrying the picture and | 


sound equipment utilizes two moni- 
toring kinescope screens, on one of 
which the engineers watch the scene 
actually being transmitted, and on the 
other the scene as picked up by the 
camera-iconoscope, 
preparatory to transmission. Various 
types of microphones pick up the sound, 
and a telephone circuit keeps the ten 
engineers in constant communication 
with one another. Either of the two 
portable scanning cameras, mounted on 
tripods, is focused while the operator 
looks directly onto the plate of the icon- 
oscope, instead of through a separate 
set of lenses, as in the case of studio 
cameras. Five hundred feet of cable 
connect the pick-up and relaying trucks. 
The truck carrying the short-wave 
transmitter has as its principal appa- 
ratus the radio-frequency unit, gener- 
ating the carrier wave for the picture 
signals, and modulating apparatus for 
imposing the picture signals on the car- 
rier. The antenna can be either a single 
type permanently mounted on the van's 
roof, or a portable, highly directive an- 
tenna raised at the scene being broadcast. 
An air-cooling system is installed in the 
transmitter truck, which also utilizes a 
water-circulating device to maintain 
the tubes at operating temperature. 


EST programs sent by the field unit 

are being analyzed through the 100 
receivers the company has installed in 
the homes of trained observers, within 
a radius of fifty miles of New York City, 
in connection with studio experiments. 
The field engineers are experimenting 
with different types of lenses, filters, 
and shades, as well as the characteris- 
tics of sunlight, effects of reflected light 
on the image brilliance, and the action 
of short waves for relaying purposes. 


or scanning eye, | 
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Enjoy One of the Best Jobs in Industry 


Steady Work 


As nearly all manufacturing—construction— 
building starts on the tiafting table, the 
draftsman is one of the first to be hired and 
one of the last to be laid off. It is his blue- 
prints, his specifications, that give the last 
word in what the workmen are to do. No article, 
building or construction job is started before the 
plans drawn by the draftsman have been offi- 
cially approved. 


Good Pay 


The draftsman has been called the Junior 
Engineer which title just about describes his 
work, position and pay. He combines his 
knowledge of principles, mechanism and con- 
struction ‘letaila with the ability to draw plans 
and indicate motions and methods on paper. On 
the average, his salary is considerably above the 
wages of the mechanic and, of course, less than 
that of the engineer. 


Promotion 


Developing plans, new machines or new con- 
struction methods—the draftsman works di- 
rectly with important men of the organization. 
So he knows whatis being considered and planned. 
It may be the superintendent—engineer—even 
the prospective buyer with whom he consults. 
These contacts, plus his experience and general 
knowledge of the business, place him in an ex- 
cellent position for promotion when next there 


is a good opening. 


2 Drafting 


Lessons 


ty you 


A Job Where You Are Not Old at 40 


Athletes, farmers, and factory and shop workers who rely 
old even’ before they reach 40 while office workers, executiv 
men—in fact, all kinds of brain-workers—are just approaching their prime a 
50. Training increases your value AT ONCE and continucs to help boost your ea 
power as you mature and as you increas 

judgments of your firm's pol 


Security for Yourself and Family 


Even if you now are only 18, 25 or 30, you should look ahead—begin training TODAY 
for the job you want at 50, Training helps you to he independent—self-supporting. 
It helps you to enjoy associations that are denied the untrained man. Training helps 
you to increase your earning power more QUICKLY—and by so doing to offer members 


of your family advantages far in excess of what vou could give them as an untrained man, 
Train and enjoy PROGRESS—CONTENTM T—INDEPENDENCE. 


American School, Dept. DD-946, Drexel Ave. at 58th St., Chicago 


on muscle start growing 


rning 
your experience and background for forming 
s and methods. 


Model Houses at Fair 


BUILDING houses by day and tearing 
them down again at night is a novel 
feature planned for a model village to 
be exhibited at the coming world’s fair 
in New York City. The village, consist- 
ing of what might represent a segment 
cut out of a town of 3,500 population, 
will be erected on a ten-acre tract at a 
cost of $1,500,000, and will include more 
than thirty houses, a model nursery 
school, a community arts center, play- 
ground, and stores. Houses will have 


Bunches of Balloons 


CLUSTERS of small balloons attached 
to safety seats are now being used by 
newspaper photographers to obtain un- 
usual angles in news and other pictures. 
The balloons, moored to the ground by 
@ rope which is either weighted or held 
like a kite string in the hands of an 
assistant, enable the photographer to 


Tests Reveal Secret of Insulin Cure 


WHAT HAPPENS to the activity of the 
brain when a patient suffering from 
schizophrenia, a severe form of insan- 
ity, is given an insulin shock, the new 
treatment for the mental disorder? To 
find out, medical experts measured the 
amount of glucose in the blood as it 
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Take Cameramen Up | 


Will Be Rebuilt Daily 


from four to ten rooms, and will range 
in cost of reproduction from $3,000 to 
$15,000. To demonstrate to fair visitors 
the construction methods used in mod- 
ern dwellings, several of the buildings 
will be exhibited at various stages in 
the process of erection. Work done by 
carpenters, masons, and plumbers dur- 
ing the day will be ripped out or de- 
molished at night, so that the construc- 
tion may be repeated again the follow- 
ing day for the benefit of new visitors. 
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is in progress. Bags about four feet in 
diameter and filled with a light gas 
provide the lifting power to carry the 
cameraman to a point of vantage. 
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Bains pees “After Graduation”: Plan and teasaiag i 
Electrical Refrigeration and Air Con 


entered and left the brain, and found 
that glucose, which is the brain’s fuel, 


is reduced by two thirds during the 
shock. Since the part of the brain that 
requires the most fuel also controls con- 
sciousness, cutting off the fuel supply 
also interrupts consciousness. 
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Car's Speed Controls 
Volume of Its Radio 


CAR SPEED is made to adjust the vol- 
ume of an automobile radio in a new: 
device invented by Irving Wolff, of 
Merchantville, N. J. Regulated either 
by the force of the wind or by the speed 
of one of the car wheels, the instrument 
increases or decreases the radio volume 
in accordance with the rate at which 
the car is traveling. Thus the radio 
automatically becomes louder to over- 
come the increased wind and motor 
noises as the automobile travels at 
higher speeds, or softer when the car 
idles along and extraneous sounds are 
at a minimum. 


Snails Hitch Rides 
in Hurricanes 


Rake land snails, native to the island 
of Cuba and now found in Florida, are 
carried across the intervening expanse 
of ocean by violent hurricanes that 
sweep out of the Caribbean Sea, accord- 
ing to recent studies made by Dr. Carlos 
de la Torre, noted Cuban naturalist. 


The gastropods attach themselves to | 


tree leaves by means of a sticky se- 
cretion. During violent storms, the 
leaves are ripped from the trees by 
winds of gale force and borne across 
the water with their snail stowaways. 
As one proof of this contention, Dr. de 
la Torre laid out a map of the Cuba- 
Florida region, spotting the localities 
where snails of the same species have 
been found. On the same map he traced 
the paths of major hurricanes and found 
that these locations were nearly always 
on one or another of the hurricane 
highways. 


Old Oil Wells Revived 


ABANDONED oil wells in Soviet Russia 


| are being reclaimed successfully by 


forcing compressed air, heated to 600 
degrees centigrade, into the ground. One 
well, abandoned as unproductive in 
1930, now yields 550 tons of oil a month 
by the process which forces oil from 
the underlying porous sands. 


Grenade Is a Repeater 
A new hand grenade devised by a 


| Pittsburgh, Pa., inventor for war-time 
| use contains three separate charges of 


poison gas that are released at consec- 


| utive intervals. The war implement has 


three distinct gas compartments, which 
break off from the main unit and re- 
lease their vapor one after the other, in 
response to the detonating action of 
built-in explosives, Thus one of the new 
gas grenades can be made to cover 
three times the area of conventional 
types. The device is thrown by hand, 
and after the first explosion it automat- 
ically propels the remaining sections on 


— (Please prin’ or weite piainis) to a point more distant from the 
thrower, where another gas section ex- 
AGERE in plodes and breaks off from the grenade. 
city. Stato wee : 
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X-Ray Device Takes 
Snapshots of Heart 


CONTROLLED by the heart action itself, 
a new exposure device for use with 
X-ray cameras, makes it possible to 
take snapshots of the human heart. 
Ordinary X-ray machines are not fast 
enough to catch a clear picture of a 
single phase of the heart’s action for 
use in the diagnosis of certain heart 
ailments. In the new apparatus, a cuff 
fastened around a patient's wrist picks 
up the pulse beat, which is then ampli- 
fied and used to control the exposure of 
the X-ray camera. In this way, it is 
said, four or five partial exposures can 
be taken in rapid succession. On the 
developed film, the partial exposures 
overlap to produce one complete ex- 
posure, showing the heart in a single 
phase of contraction or dilation. 


Night Blindness Laid 
to Lack of Vitamin A 


LACK OF ADEQUATE vitamin A in the 
human body is one of the causes of 
night blindness, according to results 
obtained by an eye-testing machine de- 
vised by Dr. William J. Ezickson and 
Dr. Jacob Feldman, and displayed re- 
cently at Philadelphia, Pa. The doctors 
pointed out that night blindness is the 
inability of the eye retina to adjust 
itself quickly to changes in the intensity 
of light. They also cited lack of vita- 
min A as one of the factors making 
persons more readily susceptible to 
common colds, and added that persons 
suffering from colds are frequently 
afflicted with night blindness. In study- 
ing accident cases among truck drivers 
and others who drive much at night, 
Dr. Ezickson said, he found accidents 
occur very often immediately after a 
driver has been off duty because of a 
severe cold. 


Mechanical Noses 
Sniff Tunnel Gas 


DETECTORS that automatically turn 
on ventilating fans when carbon mon- 
oxide gas is present in a given quantity, 
recently were built into a vehicular tun- 
nel that restored to use an abandoned 
trolley-car tunnel in New York City. 
The fifty-year-old tunnel was first used 
for horse cars. Later it was used by 
cable cars and electric cars, but with 
abandonment of the latter in favor of 
motor busses, it became disused. In 
the restored tunnel, huge fans start re- 
volving when the carbon monoxide 
fumes released by automobile exhausts 
reach a volume of two parts in 10,000 
of air. The harmful gases are carried 
by ducts to the street level long before 
they are present in sufficient quantity 
to cause injury to humans. When the 
giant blowers have cleared the tunnel 
of noxious fumes, they automatically 
shut off until needed again. No harm- 
ful results, therefore, can occur if a 
traffic jam blocks a number of cars in 
the underground passage. | 
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in all history. 
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of a store on wheels 


Every day is Independence Day for the man 
who owns his own business. Here's the way a 
few of the right kind of men can accomplish 
that ambition. 

The Bowes “Seal-Fast” Corporation can use 
eight to ten more men who would like to own 
their own jobbing business. You have a complete 
modern jobbing estab- 
lishment on wheels. You 
call on your territory 
with full line of the fa- 
mous Bowes products, 
including the famous 
nationally advertised 
line of Bowes Tire Re- 
pairs, spark plugs, fan 
belts, battery cables 
and other materials, 
The market for any one 
of these products in the 
territories available 
would produce a good 
living for the right man. 
But you have a com- 
plete line and a tested 
merchandising plan. 
Many of these products sell on sight to dealers 
who understand the Bowes proposition, 

You can make real money. If you don’t fee! 


“After two years with 
Bowes I find they offer a 
sound proposition with- 
gut equal, and with a 
*human-being’ attitude 
in all their relations with 
their distributors, 
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yourself, yet th 
Organization is 
hind you.” 

—Roger Foster 


Headquarters for a Bozces distributor 


like a $5,000 a year + 
man we don't want 
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can earn above that 
—the better distrib- 
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investment is mod- 
erate. Your turnover 
is rapid (often as 
much as 8 times a 
year). You reccive 
complete factory training free. Your territory 
is protected. Your profits are protected. 

Any man who has the ability to meet people 
can succeed at this work. Write at once giving 
your experience and the section of the country 
where you would prefer to work. We'll send 
you complete information. If you have the 
qualifications we'll 
pay your way into B e 
the factory for a full 
discussion, Just send 
your name and quali- 
fications. 
Bowes‘'Seal-Fast”’ 

Corporation 

Indianapolis, Indiana 


London, England 
Hamilton, Ontario 


FREE Write today for our folder outlining the 
Bowes proposition. Bowes “Seal-Fast” 
dai Corporation, Indianapolis, Ind., Dept. H. 


A complete “Store on Wheels” 


Germs Put in Stone To 
Find Their Life Span 


How LONG can disease germs live? 
To solve this problem, bacteriologists 
at Notre Dame University, South Bend, 
Ind., recently prepared six cultures of 
bacteria, sealed them in glass tubes, 
and deposited them in the cornerstone 
of a biology laboratory just erected on 
the campus. The specimens will re- 
main there until the building is de- 
molished some 150 to 200 years from 
now, according to Dr. James A. Rey- 
niers, head of the bacteriology depart- 
ment of the university. A typed list of 
instructions concerning the handling of 
the sealed bacteria, and addressed to 
whatever person opens them, was placed 
with the tubes in the cornerstone. 


Powerful Magnets Give 
New Low Temperatures 


POWERFUL ELECTROMAGNETS will be 
used to obtain temperatures close to 
absolute zero, a point 459 degrees be- 
low zero Fahrenheit, and the theoretical 
low limit of cold, according to a recent 
announcement by Westinghouse Elec- 
tric Company research engineers. Be- 
cause heat is nothing more than molec- 
ular motion, the powerful unit will be 
used to produce frigid temperatures by 
restraining the motion of atoms mag- 
netically, it is explained. The magnetic 
process is said to be more efficient and 
to occasion less trouble than producing 
extremely low temperatures by such 
present methods as the liquefaction of 
helium gas. 


‘Lollipops Prescribed 
If Child Has a Cold 


FEED CHILDREN LOLLIPOPS as a treat- 
ment for common colds. This is the un- 
usual advice given by Dr. H. Harris 
Perlman to other doctors attending a 
recent medical convention held in Phila- 
delphia, Pa. The candy sticks, it is ex- 
plained, are not only high in caloric 
content, and therefore useful as a nour- 
ishing food, but they also serve to 
make the children thirsty, and lead 
them to drink large quantities of water. 
Physicians warn parents, however, not 
to tell their children the reason for the 
lollipop treatment, or the youngsters 
will have “colds” all the time. 


People Can‘t Recognize 
Their Own Voices 


MOsT PEOPLE CANNOT recognize the 
sound of their own voices. This is the 
unusual statement made recently by 
Dr. W. Wolff, of the Psychological 
Institute of the University of Berlin, 
Germany. Dr. Wolff made faithful re- 
cordings of the voices of a number of 
speakers, and then played them back. 
Voices were usually recognized by 
friends and acquaintances of the speak- 
er, but most owners themselves were 
unable to identify their own voices. 


Give Helpful Books for Xmas / - 
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Tiny Tropical Island 
Is “Monkey Paradise” 


SANTIAGO, a tiny island two miles off 
the port of San Juan, Puerto Rico, 
serves as a “monkey paradise” for a 
dozen simians that recently were 
shipped from New York under the care 
of Felix Lamela, of the Columbia Uni- 
versity School for Tropical Medicine. 
Valued at approximately $10,000, the 
group included eight gibbons, two noc- 
turnal loris, and two Capuchin mon- 
keys, who will live on the uninhabited 
island and breed a pure strain of de- 
scendants for scientific experiments 
and medical research. Scientists will 
visit the island once a week to check on 
the monkeys’ behavior and test their 
reactions to pneumonia and other dis- 
ease germs. A number of years ago, 
1,500 fruit trees were planted on San- 
tiago to provide a source of food for 
the monkeys. 


Explorers Broadcast 
Experiences by Radio 


FROM WILD, unexplored territory deep 
in the interior of British Guiana, South 
America, members of an expedition 
sponsored by the American Museum of 
Natural History will report their prog- 
ress by means of special radio programs 
that will be relayed by short wave to 
New York City, and rebroadcast over a 
nationwide hook-up. Led by Dr. Wil- 
liam Hall Holden, staff surgeon of the 
museum, the expedition expects to pene- 
trate into jungles hundreds of miles 
from their seacoast base at George- 
town, to study rare diseases and drugs 
of remote Indian tribes, and to make 
scientific collections of little-known 
reptiles, amphibians, small insects and 
mammals, and various types of botani- 
cal specimens. Radio equipment de- 
signed especially for the expedition will 
be used, not only to report their dis- 
coveries and progress to the outside 
world, but also to enable the party to 
take bearings on South American radio 
stations, and chart their course through 
jungle territory that has never before 
been entered by white men. 


Device Warns Speaker 
When His Time Is Up 


AUTOMATICALLY flashing a warning, 
a novel electric device just introduced 
tells a speaker at a meeting or con- 
vention when his allotted time has 
elapsed. A small, portable unit, having 
a calibrated dial that may be set for 
any period up to thirty minutes, the 
apparatus is placed unobtrusively on a 
table in front of the speaker. Exactly 
two minutes before the end of a speak- 
er’s allotted period, the unit flashes a 
warning light. When the period has 
elapsed the word “Finis” appears on 
the dial, and a low-toned chime rings. 
The equipment can also be used for 
timing radio programs, in which case 
the unit employs second instead of 
minute timing. 


H Copy this girl and send us your 
drawing — perhaps you'll win 
a COMPLETE FEDERAL 
| COURSE FREE! This contest is for amateurs, 
| so if you like to draw do not hesitate to enter. 
Prizes for Five Best Drawings — 
FIVE COMPLETE ART COURSES 
FREE, including drawing outfits. 


(Value of each course, $215.00.) 
FREE! Each contestant whose drawing shows 
sufficient merit will receive a grading and advice 
as to whether he or she has, in our estimation, 
artistic talent worth developing. 
Nowadays design and color play an important 
part in the sale of almost everything. There- 
fore the artist, who designs merchandise or il- 
lustrates advertising has become a real factor 
in modern industry. Machines can never dis- 
place him. Many Federal students, both men 
and girls who are now commercial designers 
or illustrators capable of earning $1000 to 
$5000 yearly have been trained by the Fed- 
eral Course. Here’s a splendid opportunity to 
test your talent. Read the rules and send your 
drawing to the address below. 


RULES 


This contest open only to amateurs, 16 years 
old or more. Professional commercial artists 
and Federal students are not eligible. 

1, Make drawing of girl 61 inches high, on 
paper 7 inches square. Draw only the girl, 
no lettering. 

2. Use only pencil or pen. 

3. We return no drawings. 

4. Print your name, address, age, occupation 
on back of drawing. 

5. All drawings must be received by Novem- 
ber 26th, 1937. Prizes will be awarded for 
drawings best in properiiony and neatness by 
Federal Schools Faculty. 


FEDERAL SCHOOLS - INGE 


Dept. 12147 Federal Schools Building, Minneapolis, Minnesota 
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IVE NEVER WORKED 
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ONLY GET IN SOME NEW, 
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TELEVISIONS 
THAT'S WHAT JANE'S 
HUSBAND DOES! THEYRE 
GETTING ALONG SWELL! 
SURELY BOB CAN DO 


"BOB !L00K! HERE'S 
YOUR “POT OF GOLD" 
YOU CAN QUICKLY TRAIN 
FOR RADIO-TELEVISION 
RIGHT HERE AT HOME 


SWAY! THAT'S 
SWEET WORK, 


WELL HONEY TUL SOON 
BE A RADIO EXPERT THIS 
FIRST NATIONAL TRAINING 
15 AS THOROUGH AND 

PRACTICAL AS GOING 


YOU, T00, (AN NOW 
GET STARTED RIGHT / 
TRAIN. IN SPARE TIME 
FOR RADIO-TELEVISION. 
LEARN OF THE MANY 

OPPORTUNITIES IN THIS 
FASCINATING CAREER 


SEND FORVISION® 
AFREE BOOK 
© =) TELUNG THE 


YES, AND LOOK HOW 
MUCH YOU EARNED 


WHILE 
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Get in on the ground floor now! 


Men_with vision who train now for ascinating careers 
in Radio-Television are destined to become leaders 
HA quickly in this fabulous money-making industry, 


i TRAIN AT HOME! MAKE SPARE 
He | TIME PAY YOU RICH REWARDS 
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CRAFTWORK KITS 
Are Tip-Top 
CHRISTMAS GIFTS 


|F THERE is some one in your family 
or among your friends who enjoys 
making things, you could not find a 
better present to give him for Christ- 
mas than one of our construction kits. 
Each box contains the raw materials 
for constructing some famous ship 
model or other unusually interesting 
project, and all the 
necessary blue- 
prints and instruc- 
tions are included. 

Perhaps he would 
like to build a clip- 
per ship model, 
make our new lo- 
comotive model, 
whittle a miniature 
sea captain, or as- 
semble a hanging 
wall rack. We have 
kits to please all 
types of home 
workshop enthusi- 
asts. Prices vary 
from 50 cents to 
$9.95. Incidentally, 
there is still time 
to make a piece of 
furniture or one of our simpler ship 
models yourself, if you prefer to give 
the finished article as a present. The 
complete list follows: 


STANDARD SHIP MODEL KITS 
Whaling ship Wanderer, 20%- 
in. hull, 27% in. over all . 7.40% 
Spanish galleon, 24-in. hull, 30 
in. over alll... 
Battleship USS. Texas, 3-ft. 
Elizabethan galleon Revenge, 
25-in. hull, 28 in. over all... 


(Continued on page 27) 


=> 


Sea captain made 
from Kit No. 7 


6.95* 
TAS* 


an o Pp 


7.25* 


Kit 2M—Ocean freighter, 14 in, long 
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THRILLING 
32 PAGE BOOK 


@ 39 actual photographs. 

Authentic history of rail- 

roading from 1769 to 

1937. FREE with $1.00 purchase of Strom- 
BecKer Ready-To-Assemble Locomotive 
Models. Complete with all wood parts and 
supplies. No special tools or skill necessary. 
Send $1.00 with this ad for all parts to build B 
& O Wm. Galloway Train 1837BT shown here 
and Modern Freight Locomotive 1922H (not 
Fiaished train 1436” long. Adres 

12 


shown). 
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_Lockwood Art Studio __ Dept. 
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WANTED SONGS 


For Immediate Consideration 
Send Poems to 
Columbian Music Publishers, Ltd. 


Devt. 98 Toronto, Can. 


ORIGINAL 
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‘money back. 
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JODELS STUDIO, Dept. PS-12, Memphis, Tenn. 


PLAY A SAW! 


Produee wonderful musioin 5 dase 
.auickly, sta ‘popular and classical 
numbers, No notes to read, no dreary 


urn Drafting, 
Pr Air Com: 
mend for Prarie 


WANTED—MEN 


to cast Christmas Goods, 5 and 10c Novelties, Toy Autos, 
Ashtrays, ete. Can be done in any spare room, base- 


ment or garage and no experience necessary. A 
rare opportunity to devote spare or full time to 
profitable work. WRITE DEPT. E. 


METAL CAST PRODUCTS Co. 


1696 Boston Road New York City 
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bined LER MYSTERY GAME 


Other game hits. Parcheesi $1, Club Parcheesi $2 
Fearn the Kitty $2, Cavalcade $3.50, Nug~ 
. 1.60, Decoy ‘$l and $2.50, Jam= 


SELCHOW & RIGHTER CO. 
200 Fifth Ave., N.Y. C. 
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ENJOY LEARNING 
A FOREIGN LANGUAGE 


I: 


your home. 0} 
phonograph 
speaking in the language you wish to learn. Follow the text 
from your hook as you listen. Without conscious effort, eye 
and ear absorb the syllables. words, phrases, whole senténces 
in Italian, Spanish, French or Germ: 


YOU LEARN BY EAR 


iy thls Lansuaxenbone Method you, learn a nev tongue, as 
easly as you learn anew tuime—BY EAR. And the instructor 
hever gets tired. He will Tepeat any part of the lesson, over 
and oer, until you have mastered every word, every voice 
inflection. Thus you learn to speak perfectly, with the accent 
of a true, cultured native, Almost over night the cultural and 
business advantages that co with the ability to speak another 
tongue may he yours! You will never realize how amazingly 
simple it now 1s to master a foreign language until you learn 
everything about this fascinating method, Fill in and mail 
the coupon below—today. 


GET THE FREE EQORiT 


Vpanke & Wagnalle Company 
I Dept. 1763, 354 Fourth Ave., New York, N. Y. i 


[ Sond me_a copy of the free hooklet, “Learn to Speak | 
ee ‘Spanish, German, Italian—The Languagephone f] 


as easy ag learning a new tune, Sit down 
ue easy chair, in the comfort anid quiet of 
i your Languagephone Manual. Turn on your 
ttle back and listen to a cultured native 


Check Language interested in: 


! 
| 
| O Italian C Spanish O French OGerman | 
[ Name I 
I street 1 
1 1 
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Craftwork Kits for Gifts 


age 26) 


‘rom 


L. Farragut’s flagship Hartford, 
steam-and-sail_ sloop-of-war, 
33%-in. hull, 41 in. over all. 

Q. Privateer Swallow, 12%-in hull, 
20 in. over alll. 

V. Clipper Sovereign of the Seas, 
20%-in. hull, 26 in. over all....... 4. 

Y¥. Trading schooner, 175-in. hull. 4.90+ 

28, U. S. Navy destroyer Preston, 
31%-in. hull... 

3S. Constitution (“Old Ironsides”) 
21-in. hull, 31 in. over all.... 

48. Clipper ship Great Republic, 
31%-in, hull, 42 in. over all.... 

5S. Coast Guard patrol boat of new 
165-ft. class, 20%-in. hull.......... 4.95* 

68. Brig Malek Adhel, \-in. scale, 
20-in. hull, 33 in. over all, 
frame-and-plank construction. 

8S. Fishing Schooner Bluenose, 
17%-in. hull, 22 in. over all...... 4.95 

98. Whaleboat, 14 in. long; partly 
shaped hull and raw materials 
for making all equipment........ 2.75t 


SIMPLIFIED SHIP MODEL KITS 
F. Liner S.S. Manhattan, 12-in.....$1.00 


5.95* 


6.50* 
8.40* 


9.757 


H. Cruiser USS. Indianapolis, 
Win, .... u 
J. Clipper ship Sea Witch, 13-in... 1.50 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-in. 1.00 
N. Four U.S. destroyers, each 6%- 
in. 7 


. cruiser Tuscaloosa, 11 


U. Hispaniola, the ‘ship in ‘Treas- 
ure Island,” 7-in... 

Z. HMS. Bounty, 11%-in 

2M. Ocean freighter, 14-in.. 

3M. Yacht Nourmahal, 8%%-in. 

4M. Oil tanker, 14-in........ 

5M. Liner President Lincoin, Bt 


MODEL LOCOMOTIVE KITS 


1L. Model locomotive, Hudson 
type HO gauge. Kit contains 
all the necessary sheet brass, 
brass tubes, rods, wire, springs, 
fiber, screws, boiler head, lad- 
der strip, six driving wheels, 
and ten pairs of wheels for 


trucks 9.95* 


2L. Supplementary power unit for 
above locomotive. Consists of 
specially built electric motor 
(6-v.) and worm and gear........ 


(Continued on page 28) 


4.50 


Kit IL—HO-gauge locomotive model 
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Start $1260 to $2100 a 
Year—Thousands of 1938 
Appointments Expected 


Railway Postal Clerks 
Railway Postal Clerks get $1,900 the 
first year regular, being paid on the first 
and fifteenth of each month. ($79.17 
each pay day.) Their pay is automatically 
increased yearly to $2,450. Advance may 
be had to Chief Clerk at $2,700 a year. 

($112.50 each pay day.) 

RAILWAY POSTAL CLERK AT MINNEAPOLIS, MINN. 

ceived my appointment as 

1 Clerk and have been 

working full time and some overtime. 
4 Your training taught me what to do 
and how to do it. To this training 
must go a large share of the credit.” 
0. K. DOMHOLDT 
Minneapolis, Minn, 
3 Days On—3 Days Off—Full Pay 
Railway Postal Clerks on long runs 
usually work 3 days and have 3 days off 
duty or in the same proportion. During 
this off duty their pay continues just as 
though they were working. They travel 
on a pass when on business. When they 
grow old, they are retired with a pension. 
City Mail Carriers, Post Office Clerks 
Clerks and Carriers now get $1,700 the 
first year on regular and automatically 
increase $100 a year to $2,100 and $2,300. 
MAIL CARRIER AT PHILADELPHIA, PA. 

As a result of your training I stood 
96.8 per cent and was appointed Mail 
Carrier soon after the examination and 

7 am now working, I was also offered 

\, @ Dosition as Railway Postal Clerk.” 

f KENNETH ALBERT, 

Philadelphia, Pa. 
Customs Inspectors 
Salary $2,100 to start. Men 23 to 45. 

Work connected with examining baggage 

and merchandise entering the country 

from foreign parts covering boats, trains, 
roads, automobiles, etc. 
Many Other Positions 

Many other positions are obtainable. 
Those wishing these positions should qual- 
ify at once. 

Get Free List of Positions 

Fill out the following coupon. Tear it 
off and mail it today—now, at once. 

This investment may result in your get- 
ting a big-paid government job. 


FRANKLIN INSTITUTE 
Dept. J-258, Rochester, N.Y. 
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Men Over 18—Under 40 in your own home, learn about Di 
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y be the turning polat in your i 


D-946, Drexel Avenue at 58th Street, Chicago, Illinois 


All materials for making a fully equipped 
whaleboat model are contained in Kit 9S 


FURNITURE KITS 


No. 4, Solid mahogany book 
trough 22% in, long, 9% in, wide, 


Earn better pay ! Get out of over- and 24% in, high over all. Ready 


alls! Learn PRACTICAL | 


es) 


TING. It you're « (5) to assemble, with finishes..........., 5.30" 
Shep Worker, DRAPTING | No. 5. Solid rock maple hanging 
quick’ promotion. As a. wall rack with one drawer, 19% 
mechanic, DRAFTING“ in. wide, 33% in. high. Ready to 
means increased earn- assemble and stain included........ 5.75* 


ings, more pay raises. 
DRAFTING leads in 
all industries. | Jobs open 


Geen eioe secers WHITTLING KITS 
No. 7. Whittling kit with two 

shaped blocks for making sea 
captain 5% in. high... 
No. 8 Whittling kit for six aif. 
ferent Scotties. Each is 2 by ah 
in., sawed to shape... 
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START NOW? Experience unnecessary. 
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FREE BOOK. 
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GO TO No. 11. Copycraft whittling ‘kit for 
HIGH making elephant Jumbo. Con- 

tains a model of the animal, 3% 
SCHOOL in. high; whittling block, V- 


shaped carving tool with han- 
dle, brush, and paint 


Nore: If you live west of the Mississippi Ri 
Canada, add 50 cents to all prices marked with an as- | 
terisk (*) and 25 cents to all prices marked with a 
dagger (1). 


IN BEDROOM SLIPPERS! 


Ir you feel the need of a high school education — Popular Science Monthly, Dept. 127A 
pernanal om 
Torney who inigloo a Boece i he ania regardless of your age— you can acquire it in. the 353 Fourth Avenue, New York, N. ¥. 
Corps of thet. S. Patent Omice. All communications || privacy of your own home after your day’s work is Please wend me C. 0..D. Hit. 
Will be strietly” confdentiat done. Mail this coupon for information about our X will pay the postman th price shown above am 
MAIL COUPON TODAY for FREE PATENT BOOK, J | modern and widely recognized high school course. 4 Tew ‘cents potaxe, in finh payment.” (Canadian 
and RECORD OF INVENTION Form. Thousands of adults are studying it every night! Srders cannot’ be sent €. 0. Di): 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
FORMER MEMBEN EXAMINING CORPS U. S. PATENT OFFICE 


I 1638 Woolworth Bidg., Dept. 127-C, New York 


MLR Lepaiyeed DEPT. 127-C, WASWINGTON, D.C. I 
aa | 

I 

i} 


Name. 


INTERNATIONAL CORRESPONDENCE SCHOOL 


Box 7624-1, Seranton, Penna. Address 
Explain fully about your course in the suvject marked X: 
OHIGH SCHOOL SUBJECTS ee 


State, 
(Print name very clearly.) 

If you prefer to send your remittance with this 
der, you save the C.0.D. ¢h 
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23 LANGUAGES 


l SPEAK ANY MODERN LANGUAGE 
IN 3 MONTHS BY LINGUAPHONE 
UNIQUE METHOD BRINGS VOICES 

OF NATIVE MASTERS INTO YOUR | 
OWN HOME..SEND FOR FREE BOOK 

LINGUAPHONE INSTITUTE 
31 Rockefeller Center + New York 


APG PatentingPlan 


Save two-thirds on your patenting 
costs. Ultimately stronger protec- 
tion. Booklet free. 

AMERICAN PATENTS CORPORATION 
Department 3-E, Washington, D. C. 


PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 


Form, “Evidence of Conception” and instructions, 
“How to Establish Your Rights”—FREE! 


LANCASTER, ALLWINE & ROMMEL 


TENT LAW OFFICES 
413 Bowen Build Washington, D.C. 


Inventions Promoted 


Patented of Unpatented: In business over, 30 
years. Send drawing and descripti model, 
or write for information. Complete facilities, 
References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 


PATENTS #25 


service assures 
PERSONAL SERVICE 00 


strictest confi- 
e 
drawing, oF sketch and description of your invention, ‘and 
00. Lwill make a search and report promptly as to its pat- 
Sntablliy and send yu copy of ey Hipege booklet, OF if 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Victor Bidg., Washington, D. C. 


dence on all 


'OGRAPHY 
Chicago, Illinois 


EARN MONEY Make Color-glazed 
Concrete Products 

New, perfected low cost, method. No mold 
ar edatly tools. Vow build your own equip. 
ment from plans we furnish. Easy to 
make pottery, statuary, giftware—in 
home or shop—to earn money, MEN 
Ei —Send 0c TODAY for ‘details. 


Dept. 1369 


Learn Profitable Profe: 
0 days at Home! 


‘omen in the fascinat 


Massage” 
SWOT Warren Bivd., Dept. 970, Chieage 
«= (Successor to National College of Massage) 


New Ideas now Salable 
Before Patenting 


ca rmiventi Ww bessately 
fed without patent 
hat we have been 


and unpatented 


Chartered Insitute of American Inventors 


Dept. 3, Barrister Building Washington. D. C. 
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Peroxide May Replace | 
Yeast To Raise Cake 


BAKED GOODS raised with hydrogen 
peroxide instead of yeast or baking 
powder may be a new contribution of 
chemistry to the baking industry. Hy- 
drogen peroxide, once widely used as 
an antiseptic solution, is added in small 
amounts to the water or milk with | 
which dough is prepared, causing it to | 
rise in the same manner as yeast or 
baking powder. Better employed as a | 
leavening agent for cakes and biscuits | 
than for bread, the peroxide has the 
advantage of leaving no residue. 


Energy of Weak Magnet 
Balances Tiny Scale | 


WEIGHING QUANTITIES as small as 
one fifteen-millionth of an ounce, a tiny 
scale designed for use in microchemical 
work, is so small that a weak magnet 
is used as a counterbalance instead of 
the conventional set of weights. De- 
spite its diminutive size, the balance is 
sufficiently stable so that it is not dis- | 
turbed by the ordinary vibrations that 
have affected previous microbalances. 
With the new scientific tool, experts 
predict, chemists will be able to analyze 
a great number of complicated organic 
compounds. 


Scientists Study Ills 
Caused by Altitudes 


STRANGE BODILY CHANGES experienced 
at high altitudes are being studied by 
Russian scientists using Mount Elbrus, 
a high peak in the Caucasus range, as 
their mountain laboratory. “Mountain 
sickness,” unreal visions, and other 
hallucinations have been noted in pre- 
vious high-altitude research, and have 
been blamed either on thin air and con- 
sequent shortness of breath, or on ex- 
treme exertion under these adverse 
conditions. New observations by the 
Soviet experimenters indicate that cer- 
tain colors seem to become more vivid 
at high altitudes, and other colors less 
so, a fact that may explain some in- 
stances of airplane pilots crashing into 
peaks or mountainsides that appeared 
to be nothing but fog or clouds. The 
sense of taste is also affected by height, 
it is reported, since most climbers 
acquire a sudden and unexplainable dis- 
like for meat at high altitudes. 


Poor Paper and Ink 
May Erase History 


THAT A “LOST CENTURY” may be in 
the making is the belief of Dr. Frank 
L. McVey, president of the University of 
Kentucky. Because so much of the 
paper and ink in current use is of in- 
ferior grade, the educator believes, the 
time may come when historians, at- 
tempting to trace the events of the 
present era, will discover that written 
records of it have passed out of exist- 
ence by deterioration. 


USEFUL INVENTIONS 


DESERVE 


stw0ng 


PATENTS 


Many inventors have not reaped 
the benefits of their inventions 


| +. because they did not obtain 


strong patents. Are you adding 
your name to this pathetic list, or 
do you realize the value of good 
patent protection? 


As Registered Patent Attorneys be- 
fore the United States Patent Of- 
fice, our practice is confined ex- 
clusively to patents, trade marks, 
copyrights, and includes every 
branch of the business. We pre- 
pare licenses, contracts and agree- 
ments, and give legal advice to our 
clients. Every case is treated with 
the strictest confidence. 


PROTECTING YOUR INVENTION 


Do you know how to obtain a patent? 
How to go about selling it? What 
makes a patent valuable? Do you know 
the importance of absolute secrecy in 
patent matters? Do you know what 
can be patented? Do you know the cost 
of a patent and how you may pay for 
it on convenient terms? We will answer 
these and many other questions for you 
absolutely free. 


Cc. A. SNOW & CO. have had over 62 
years’ experience in patent matters. We 
have secured thousands of patents for our 
clients, in every field of invention. Our 
free booklets on patent matters answer 
questions every inventor wants to know. 
They are free. MAIL THE COUPON 
NOW. 


C. A. SNOW & CO. 


Attorneys Since 1% 


DEPT. B-23 SNOW BLDG., WASHINGTON, D. C. 


Gentlemen: Send me your free handbooks 
for inventors by return mail. No obligation 
‘on my part. 


Please mention Porutar Screxce MontHLy when answering advertisements in this magazine. 29 


GENTLEMEN, WE GIVE YOU THE 
I IN THE WORLD 


THE NEW 1938 BUICKS 
Featuring 
DYNAFLASH ENGINE 
and 
TORQUE-FREE SPRINGING 


NOW ON 
DISPLAY 


At All Buick Dealers’ 


N°’ LEss than the engineer, you have a stake 
in any truly basic advance in automotive 
design. 


For that reason, you will not lightly pass over 
the most important news-story of the new-car 
season: the story of Buick’s new DYNAFLASH 
ENGINE and TORQUE-FREE SPRINGING. 


What happens in this engine happens nowhere 
else in the world. 


Each fuel charge is converted into a tiny fist-size 
hurricane—and the spark that sets it off releases 
more performance than gasoline ever gave to 
motorists before! 


“Buick carries the 
banner forward” 


30 Please mention Poputar Sct ~cr MoNTHLY when answering advertisements in this magazine. 


“Seller bay Buk: 


Matching this marvelous power, is an equally 
incomparable ride. 


Old-type leaf springs are replaced with jarless 
coils of easy-flexing steel. 


No matter how the wheels may dip and curtsy, 
you ride serene in everlasting comfort unmatched 
anywhere before! 


No other car in the world has these two features. 
Yet they are only leaders of a host of others you 
can’t afford to miss! 


See your Buick dealer this week, for what he 
has to offer is truly the engineering marvel of 


the new car season! 1] 


IN A GENERAL MOTORS CAR 
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Steam Still Rule 
Rails 


gti | 


HAPED like a giant projec- 

tile and packing the punch 

of 5,000 horsepower be- 

neath its streamline shell, 

a steam locomotive under 
construction for the Baltimore and Ohio 
Railroad will whisk a train of fourteen 
standard Pullman cars over the rails at 
speeds up to 100 miles an hour. Sheer 
power alone would make it outstanding 
among the world’s passenger engines. 
Yet even that claim to distinction is 
eclipsed in interest by machinery more 
suggestive of an automobile than of a 
locomotive. 

There will be no chuff-chuffing as the 
monster picks up speed from a standing 
start. Passengers in the cars behind will 
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miss the familiar jerking as a heavy 
train pulls out of a station. Instead, there 
will be the same smooth get-away that a 
motorist experiences when he steps on 
the gas. And the reason is much the 
same. 

Each pair of driving wheels on the 
new speedster will be powered by a sep- 
arate four-cylinder engine resembling a 
‘V-type automobile motor. Instead of the 
single pair of cylinders and heavy con- 
necting rods used on the conventional 
locomotive, four independent steam mo- 


tors operating through oil-bathed 
gears will drive the giant’s eight 
traction wheels. The result will 
be a virtually unbroken stream 
of power, like that of a modern 
automobile of many cylinders. 

Not only for its quick get-away, how- 
ever, does the B. & O.’s new 5,000-horse- 
power streamliner commend itself to 
railway men. By eliminating the massive 
pistons and connecting rods, it also does 
away with the heavy counterbalancing 
weights on the rims of the wheels, re- 
quired to equalize the thrust of the driv- 
ing rods and the weight of the heavy 
crank pins. Gone with them is the pun- 
ishment all these moving weights inflict 
on the track, even when they are care- 


AMAZING NEW LOCOMOTIVES MEET THE CHALLENGE OF THE DIESELS 
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Drawing by 
B. G. SEIELSTAD 


FROM CAB 


fully balanced. In extreme cases, when 
locomotives have been sent out without 
proper counterbalancing, the rails have 
later been found to be bent downward as 
much as a quarter of an inch every fif- 
teen feet or more, where the heavy sides 
of the driving wheels had struck. 

Here is one railroad’s answer to the 
sleek, smooth-starting Diesel-powered 
streamliners that have captured popular 
fancy with their colorful modernistic 
design and their runs of unprecedented 
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How the new 
drive com- 
“pares with 


FOUR-CYLINGEA the conven 


GH STEAM MOTOR 
TURNS EACH PAIR 
OF DRIVING WHEELS 


speed. To meet their 
challenge, designers 
of steam locomotives 
have pulled new 
tricks out of their 
bag —and produced 
some of the most 
powerful, fastest, and queerest-looking 
locomotives ever seen on rails. 
Discarding their somber black dress 
of a few years ago, steam locomotives 
have blossomed out into rainbow tints, 
like the crimson, black, and orange mon- 
sters that haul the Southern Pacific's 
dawn-to-dusk flyers between Los An- 
geles and San Francisco. When the New 
York Central's gray-and-silver Mercury 
roars through the night, fioodlights out- 
line its whirling seventy-nine-inch driv- 


COMPARATIVE VIEW OF ORDINARY DRIVE FOR L 
MOVING WEIGHTS [IN DARK SHADING) ELIMINATED BY NEW SYSTEM 


Four of the brilliantly colored 
monsters that hau! the Southern 
Pacific's dawn-to-dusk flyers be- 
tween Los Angeles and San Fran- 
cisco, Calif. With a rating of 
4,500 horsepower, they are among 
the world’s strongest locomotives 


STREAMLINE SHECD 
COVERS BOILER 
GENERATING 


STEAM AT 350 LG 
PRESSURE, - 


BE 
FOR AXLES ARE 
MOUNTED OUTSIDE WHEELS! 


SS 


za 


ers and give it the appearance of a me- 
teor on rails. Smokestacks have disap- 
peared from the steam-powered locomo- 
tive, and fins like airplane wings divert 
the smoke from the engineer’s field of 
view. 

Virtually unchanged during the lives 
of generations of railroaders, the steam 
locomotive is being reborn today in a 
myriad of new forms. First of its kind 
ever built, the B. & O.’s recently com- 
pleted George H. Emerson has cylinders 
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* STREAMLINE 


23-TON 
COAL BUNKER 


both at front and rear, each 
set turning four of the eight 
drivers that propel the en- 
gine at ninety miles an hour. 
While the scheme does not 
eliminate the driving rods 
joining pistons and wheels, 
it does materially lighten 
them, since each set bears 
only half of the usual strain. 

Locomotives with sixteen cylinders, 
locomotives with four cylinders—and 
now American designers propose steam 
locomotives with no cylinders at all! Be- 
fore long the Association of American 


Ne ee 


Railroads is expected to begin 
construction of a 120-mile-an- 
hour steam-turbine locomotive. 
According to L. P. Michael, chief 
engineer of the Chicago and 


to use lighter driving rods, as seen by comparison with the “Lord Baltimore’ 
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above it 


22,000-GALLON 
WATER TANK 


Counterbalancing weights like 
this, required on drive wheels 
of ordinary locomoti 
eliminated in the new engine 


Northwestern Railway, tur- 
bine locomotives will prove 
more economical to build 
and maintain than cylinder- 
and-piston types. The whirl- 
ing rotary blades of the 
4,000-horsepower turbine 
will be geared directly to the 
t wheels instead of to connect- 
\ ing rods, as in experimental 
, European types, and will op- 

erate on less than nine 

pounds of steam an hour for 
| each horsepower. 

Meanwhile, the Union Pa- 
cific Railroad has been ex- 
perimenting with a still more 
remarkable steam - turbine 
scheme. In this plan, an oil-burning boiler sup- 
plies steam to the turbine, the turbine runs an 
electric generator, and the current from the 
generator operates electric driving motors on 
the wheels. Roundabout as it seems, this 
method of generating power is said to show 
amazingly high efficiency, and steam-generat- 
ing units developed for the purpose are de- 
clared to be marvels of compactness and engi- 
neering ingenuity. First embodied in a pair of 
2,500-horsepower steam-electric locomotives, 
the design is believed to be adaptable to pro- 
duce engines up to 10,000 horsepower! 

Mechanical innovations like these spell more 
power, better fuel economy, and reduced wear 
and tear on trackage, for steam locomotives. 
Put it all together and it adds up to speed— 
and speed is what the public is demanding, 
and getting, these days. 

In 1930, just thirty trains in this country 
were making regularly scheduled runs of sixty 
miles an hour or better. Today there are hun- 
dreds. Despite the speed that streamlining and 
other modern improvements have recently 
added to the famous trains of England and 
continental Europe, we still lead the world in 
the number of mile-a-minute trains we possess 
and in the distance they cover at such a pace. 

What pulls these crack flyers? In satisfying 
his curiosity as to what kind of power they 


used, a statistician (Continued on page 131) 
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IF YOU HAVE 
A COLD 
PLEASE STAY 


OUTSIDE 


To give readers of POPULAR 
SCIENCE MONTHLY the 
latest medical opinion on the 
prevention of the common 
cold, the editors interviewed 
prominent physicians, hos- 
pital directors, and public 
health officials. The most im- 
portant protective measures 
are graphically illustrated on 
these pages. 
e ° 
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In bad weother, keep your feet 
warm and dry, and 
throat and head, Avoid 


‘A woman in New York 
State claims that her 
family has had fewer 
colds since she began 
hanging this sign on 
her front door during 
every fall and winter 


Dress according to 
the weather. Consult 
an outdoor thermom- 
eter in the morning 
and adapt your outer 
clothing to the tem- 
perature it rei 


protect your 


chills 


Here are some common carriers of the 
common cold. The virus may lurk on any- 
thing that infected persons use or handle 


Wash your hands frequently. Observe this 
tule particularly before meals and after 
you have been in crowds or public places 
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a Cold 


EOPLE in the United States suffer 
00,000,000 colds every year. The 
average attack lasts from five to seven 
days and costs about fifteen dollars for 
medicine, doctors’ bills, and loss of time 
from work, Children are the most sus- 
ceptible to the sniffle scourge, aged per- 
sons least. The old adage, “Feed a cold 
and starve a fever,” has absolutely no 
basis in fact. 

These are some of the outstanding 
facts and statistics concerning the 
plague of coughs, sneezes, and sniffles 
that sweeps constantly over the nation 
in se onal waves that soar to a 
yearly high in winter. Although they 
suspect a tiny, filterable virus, medical 
experts are not sure of the cause of the 
common cold and therefore can prescribe 
no certain remedy. Prevention, they 
s still the best cure. 

How can you dodge a cold? Stay out 
of crowds; get plenty of fresh air, ex- 
ercise, and sleep; don’t overeat; drink 
lots of water between meals; wash your 
hands often—these are some 
of the important measures 
you can take to stay the on- 
set of the annoying affliction. 


Doctors recommend drinking 
plenty of water between meals. 
Eight or ten glossfuls a day 
are not too much, they say 


Keep your fingers out of your mouth. 
Also avoid biting on pencils, paper 
clips, coins, and other common articles 


Many simple treatments are rec- 
ommended for the early stages 
of a cold. One consists of mild 
doses of bicarbonate of soda 
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SOME SIMPLE RULES FOR AVOIDING 
THIS COMMON SCOURGE OF WINTER 


Toothbrushes stacked in o 
common receptacle so that 
the bristles touch will pass @ 
cold along from one mem- 
ber of a family to another 


This is how a Hollywood actor and actress guard them: 
selves against colds while rehecrsing movie love scenes 


Stay out of crowds as much as you can, If 
you have to go, observe every precaution 


Diet is an important factor in avoiding colds. Don't 
overeat, and keep away from too many starchy 
foods. Eat balanced meals, with plenty of vitamins 
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Huge Vulcanizer Lines Tanks Avcleared aan See ¥, 
kles, the cape catches air 
Wuart is said to be the world’s largest vulcanizer was es seen in drawing below + 


recently completed for use in curing the rubber linings of 
giant acid tanks to be employed in the manufacture of 
steel. After thin sheets of rubber have been applied to 
the inside of the tanks, they are hauled into the huge vul- 
canizing cylinder, which measures forty-five feet in length 
and fifteen feet in diameter. When a ponderous steel door 
seals the chamber, high-pressure steam produces an 
interior heat of more than 300 degrees. 


Cape Brakes Skier 
on Steep Slides 


‘Worn over the shoulders like a 
cape, a novel skiing coat of balloon 
cloth can be opened up to act as a 
wind brake and retard the wearer's 


» speed while racing down steep 
es hills or runs. 


Rubber linings for acid tanks are cured in this mammoth chamber 


Rerivccpe Aids Study of Underwater Life 


UNDERWATER animal life is studied by a 
Detroit, Mich., naturalist with the aid of a 
homemade periscope. The instrument has a 
slanting mirror near the end of a metal 
tube so that images of underwater objects 
are reflected to an eyepiece at the top. A 
flash-light bulb and reflector below the 
mirror illuminate the object being studied. 


Stencil Stamp Fits Pocket 


COMPLETE even to a built-in inking pad, 
a new vest-pocket stamping device makes it 
easy to print names, addresses, and similar 
information in duplicate. Signatures, print- 
ing, or typed material can be quickly cut 
into a small stencil which is then placed 
under a frame bordering the inking pad. 


Double Sand tse Yarn 
Prevents Tangling 


IN KNITTING or crocheting two dif- 
ferent yarns at the same time, a new 
device invented in Germany prevents 
entangling or knotting of the threads. 
Wound around two spools that turn on 
a central pin set into a weighted base, 
the yarn is threaded through a guiding 
eyelet and flows freely to the work 
without becoming snarled. 


Noturalist using under- 
water periscope. At the 
left is a close-up of 
the homemade device 
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STEEL SUSPENDING WIRES 
WILL CUT THROUGH A 
PLANE'S WINGS 
CLUSTERS OF BOMBS emmy / ® OR FUSELAGE fs 


FORM AERIAL 
MINE FIELD 


PARACHUTE BOMBS 
EXPLODE ON CONTACT 


® = anachute 
PACKED IN. 
ROCKET CAP 


naa 


SPRINGS EJECT 
PARACHUTE BOMBS 
WHEN PREDETERMINED 
ALTITUDE IS REACHED 


@ - 


LARGE PARACHUTE LOWERS 
BMPTY ROCKET FOR 
RECHARGING 
/ 


Parachute 
BOMBS 


BLOCK AIR RAIDS 


BURNING GASE! 


RUSH FROM NO 
TO PROPEL ROCKET 


REATING an aerial mine field of 

bombs attached to parachutes is 

the novel plan of an English in- 
ventor for protecting large cities, naval 
fleets, and other vital spots from war- 
time enemy air raids. Rocket shells 
would zoom up to a height of 30,000 
feet, where they would release a mass 
of bombs. Clusters of these aerial 
mines, dangling from parachutes on 
steel wires, would drift slowly earth- 
‘ard to entangle and destroy aircraft 
invading the area. Each parachute 
bomb would be equipped with an auto- 
matic safety mechanism to prevent its 
explosion if not detonated before it 
reached the ground. The rocket shell 
itself would be fitted with a parachute 
so that it could be recovered on land- 
ing. Loaded again with bombs and 
rocket fuel, it could be used over and 
over as long as the hostile aircraft were 
Our artist's conception of an air raid on a navol fleet, with an aerial mine field within range. Rocket-sending stations 
of parachute bombs scattered by rocket projectiles to entrap the attacking planes. at increasing distances around cities 
This method of antiaircraft defense also would protect cities and strategic centers would provide several defense lines. 
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Hobbyist Makes Tools Like Primitive Man 


H. L. Skovlem at 
work on a big speor 
head, Circle shows 
how he removes flakes 
from a flint blade 
with a dry bone for 
@ tool. At the left 
are two stone oxes 
he made, and pieces 
of wood that were 
cut with crude tools 


ASHIONING ancient tools and weapons just as it was done 

by primitive man is the unusual hobby of ninety-one-year-old 
H. L. Skavlem of Wisconsin. Using only animal bones for tools, 
a tree stump for a workbench, and a stone for an anvil, he has 
made thousands of spear points, stone fish hooks, and stone axes. 
Mr. Skavlem is said to be one of the few modern white men who 
have ever mastered the difficult art of working flint. Two stone 
" axes he made are shown above. 


SNAPPED the in- 5 
stant before the i 
crash, the remark- 
able photograph at 
the right shows a 
British airplane pi- 
lot being catapult- 
ed from the cock- 
pit as his craft 
plunged to destruc- 
tion. The pilot som- 
ersaulted down the 
side of a cliff and 
through the roof of 
a building. Contest- 
ing in an air race, 
he had swooped low 
to be identified, 
when his plane was 
caught in whirling 
air currents. 


President's Profile 
Seen in Odd Shadow 


OFFICE workers in the financial dis- 
trict in New York City were startled 
recently by a giant shadow resembling 
a man’s face, which was cast on the 
side of a Wall Street skyscraper by ad- 
jacent buildings that blocked out some 
of the sun's rays. About twelve feet in 
height, the odd shadow pattern, shown 
in the photograph above, bears a strik- 
ing resemblance to the familiar profile 
of President Roosevelt. 


In this remarkable 
picture, you see a 
pilot being hurled 
from the plone as 
itswoopsdownward 


His companion's 
body was found in 
the wreckage, pic- 
tured ot the left 
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Rubbish sucked off the 
lawn is dumped into the 
body of the towing truck 


Senge Barking Bird 
Invades City Home 


FLYING through a window into a 
Brooklyn, N. Y., home, the bird pictured 
above startled the householder by emit- 
ting a doglike bark. The barking bird 
later was identified as a bittern, rarely 
seen in large cities. Its long bill gives 
it an effective weapon of defense. 


Giant Vacuum Cleaner 
=> Keeps Parks Tidy 


_ REMOVING rubbish and litter from 
extensive areas in public parks is 
made easier by a giant outdoor 
vacuum cleaner tried out recently. 
Hauled behind a dump truck, the 
unit has a powerful motor that 
creates a vacuum to suck up bits of 
paper, cigarette butts, and other 
trash from the park lawns. The lit- 
ter then is carried through pipes 
and dumped into the truck body. 


Ozone Preserves Food 


OZONE, a special form of oxygen 
commonly employed for bleaching 
and for sterilizing water, may find 
widespread use in preserving food. 
In recent tests, eggs and meat 
stored in ozone were found to be 
protected against deterioration for 
long periods of time. 


Four Can Play Checkers on New-Type Board 


FOUR persons can 
play checkers on a 
novel board devised 
by a Baltimore, Md., 
inventor. Playerssit- 
ting opposite each 
other act as partners, 
each contestant us- 
ing separately col- 
ored pieces, Although 
moves and jumps are 
made in the conven- 
tional manner,aplay- 
er may jump either 
or both of his oppo- 
nents’ men in the 
same move. If one 
partner is eliminat- 
ed, the survivor 
moves alternately 
with each of his op- 
ponents. Speaking is 
barred while the 
game is in progress. 


Tests ee Theory That Crime Is a Disease 


Physician extracting fluid from the spine of a criminal for analysis 
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TO CHECK the the- 
ory that criminality 
is a disease, medical 
experts in Chicago, 
IL, are conducting a 
series of tests on 
prisoners in the Cook 
County jail. Individ- 
ual studies are being 
made on nine habit- 
ual criminals who 
have voluntarily sub- 
mitted themselves to 
the tests. The photo- 
graph at the left, tak- 
en in the prison hos- 
pital, shows a phy- 
sician extracting 
fluid from the spine 
of a subject for pur- 
poses of chemical an- 
alysis and for com- 
parison with that of 
normal persons. 


A four-hand checker game. Players opposite each other are partners 


Phone Index Is Compact 


CLAMPED to a telephone, a compact 
index is a handy accessory for quickly 
locating numbers frequently called. 
Cards marked alphabetically and pivot- 
ed at one edge can be quickly flipped in- 
to view. Rubber-covered attachment 
clamps prevent marring the phone. 
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CTRICITY SETS 


“ The Design of Your Necktie, Scarf, 


or Golf Hose May Have Come from 
a Pattern Traced by Electrons on 


the Screen of a Television Tube 


TELEVISION TUBES, flashing novel 
patterns on fluorescent screens, are pro- 
ducing new designs for fabrics, shoes, 
neckties, pocketbooks, and even jewelry. 

This by-product of research comes from 
the world’s largest television laboratory, the 
experimental workshops of the Radio Cor- 
poration of America in New York City. Here, 
c. E. Burnett, of the engineering staff, has 
been recording on photographic film the striking and 
novel patterns which form on the screen of a receiving 
set when ordinary current, instead of television im- 
pulses, is fed into the cathode-ray tube. The electronic 

= bombardment, of the screen creates patterns in light 

/ % A PATTERN FROM and shade, which vary according to the frequency of 
THE LABORATORY the current reaching the tube. 

A_ matching scarf, While the images are visible, Burnett opens the shut- 

hat trimming, and ter of a studio camera focused upon the screen. By 

handbag, with the giving fifteen-second exposures and using panchromatic 

original pattern as film, he is able to photograph the television designs. 

\ \ it snopporee in, The negatives which he has assembled show novel 
aw cathode-raytube combinations of zigzag lines, plaids, bands of parallel 
dots, and weaving, chainlike patterns. 

Fabric designers, both here and abroad, are interested 
in the television patterns. They are expected to find a 
place in the design of wall paper, curtains, print fabrics, 
upholstery materials, imitation leathers, blankets, neck- 
ties, scarfs, sport hats, and laces. 

Interior decorators are trying out the novel patterns 
on lampshades and hangings for modernistic apart- 

ea ments. Jewelers are planning to utilize the new designs 
> in the making of bracelets, rings, and cuff links. Shoe 

manufacturers are interested in the possibilities of using 
at least one of the patterns in producing imitation 
leather for women's shoes. This particular combination 

of light and dark spots creates the effect of snakeskin. 
Another field in which the electronic designs may find 
a wide application is in the packaging of merchandise. At- 
tractive labels and cartons can be produced by the use 
of television patterns. In fact, the work at the New 
vy York laboratory has opened up a whole fresh field of 
unusual and striking designs which may prove of value 
in many branches of industry. 


HOW ELECTRONS TURN ART DESIGNERS 
The bottlelike objects are television receiving tubes. 


At the right, such a tube is mounted in a cabinet with 
its fluorescent screen against the opening on the left 
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By 
STERLING ! 
GLEASON 


Tex Cushion on the 
trail with his team 
of Greenland Male- 
mutes. He is seen 
below in his fur- 
trimmed parka and 
steel storm goggles 


MAGINE finding your greatest joy in 


battling icy gales in wind-swept 

passes, your greatest thrills in brav- 

ing the blinding fury of mountain 
blizzards, with their driving snows, hail, 
and sleet! That is the unique job of 
‘Tex Cushion, who operates what is be- 
lieved to be the only commercial dog- 
team freight line in the continental 
United States. With his wolf-dog pack, 
twenty-six superb Greenland Male- 
mutes, he spends the stern Sierra win- 
ters struggling over trails buried many 
feet under mountain snows as he brings 
supplies to isolated camps and com- 
munities, mail to snow-bound miners 
and lonesome settlers, and first aid to 
the injured. 

A few years ago, while vacationing 
in the high Mammoth Lakes country of 
California, Tex and his wife saw a spot 
that appealed irresistibly to them as a 
place for a home. Perhaps the sight of 
six or seven young sled dogs, just pup- 
pies, abandoned and in need of care, 
had something to do with it. Before 


Az 


they had been settled a month 
in their new home, they had 
adopted the dogs, left behind by 
a motion-picture man who had 
kept but one out of a litter bred 
jin his kennels. 
j Under Tex’s care, the young 
| pups prospered and began to 
j show their natural aptitude for 
sled work. Before long, they had 
learned to work so well together 
that Tex took his first dog-team 
contract—to haul ice from the 
high mountain lakes, down to 
lower altitudes, where it was 
stored for use in lodges and re- 
sorts the following summer. 

High up in the mountains, men were 
operating a mine despite the approach 
of winter. But unless supplies could be 
brought in occasionally, they would 
have to shut down. A local packer car- 
ried in a few loads on his back, until 
the snow got too deep. Then he quit. 

One of the mine’s engineers sought 
out Tex and asked him to try hauling 
in the needed supplies with his dog 
teams. Old-timers warned him that it 
would be impossible. The country was 
unsuited to dog-teaming—the dogs 
could not get through. The passes were 
full of snow, storms raged in the hills, 
and he did not know the way. But Tex 
had faith in his dogs. He promised the 
engineer to do his best. 

Tex's wife insisted on accompanying 
him. A rough map sketched by the en- 
gineer was the only key they had to 
the completely obliterated trails of an 
unknown district. If they could reach 
a little cabin at the Devil's Post Pile, 
they would find some supplies left by 
a ranger. Beyond there, the country 


alifornia’s 


SERVES 


Braving the Fury of Mountain Blizzards, 
Tex Cushion Carries Supplies to Isolated Communities 
With His Team of Faithful Huskies 


wi 


s blind for the rest of the journey. 


With the woman breaking trail, they 
plunged into the wilderness of newly 
fallen snow, sixteen dogs pulling a 
crudely fashioned sled loaded with 900 
pounds of mail and supplies. All that 
day thi ruggled up the steep grades. 


It was nearly nightfall. when the: 
reached the little cabin, where they re 
moved the harness from the tired dogs 


and fed them from the meager supplies 
they had brought along. The food left 
by the ranger had disappeared, and 


only a sack partly filled with barley 
hung from a rafter. 

“Well,” said Tex, “if we are stuck 
here for a time, we can have a lot of 
good barley soup.” Not until later did 
he learn of his narrow escape. The bar- 
ley was poisoned, for use in rodent 
control. 

By morning, snow began falling 
again, but after eating what little food 
remained, they started on. The snow 
became heavier, turned to sleet which 
rattled on their steel-covered goggles 
like machine-gun fire. The sleet 
changed to heavy snow, with a gale 
driving it. Its swirling whiteness blot- 
ted out trees and at times swallowed up 
the leading dogs from view. 

At the mine, 11,000 feet above sea 
level, the miners were reconciling them- 
selves to a lean, cheerless Christmas, 
with rations running short and no news 
from home. Suddenly, outside, there 
was a jingling of bells, a chorus of ex- 
cited yelps, and into the clearing came 
Tex's dog team, drawing a sled piled 
high with supplies and—better yet— 
sacks of mail. Santa Claus himself 
couldn't have been more welcome. 

That was several years ago. Since 
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Dog-Sled Express 


SNOW-BOUND SIERRAS 


then, Tex's dogs have become an in- 
stitution in the winter life of these 
mountain regions. Behind his well- 
trained teams, mine owners, radio 
men, assayers, and engineers ride 
through the pine forests and over 
canyons filled with forty or fifty 
feet of snow. Freight of all kinds 
moves even in the worst weath- 
er, keeping vital contact with 
the outside and permitting 
mining operations to continue 
through the winter. Often Tex 

is summoned to rescue ma- 


rooned motorists, and it is mot THEY LIKE THEIR JOB 

uncommon in the Mammoth Dogs harnessed two abreast for pulling 
Lakes region to see his dog a heavily loaded sled, At th 
team pulling an automobile pause fot rest at one of the st 
over the snow-covered high- used in patrolling Government property 


way. 

Tex's biggest thrills come when an 
emergency call sends him rushing on 
an errand of mercy. Not long ago, one 
of the men at a mine deep in the moun- 
tains used kerosene to light his kitchen 
fire. Flames leaped to his oil-spattered 
clothing, and in an instant he was a 
human torch. 

There was no doctor in camp. Using 
a small radio outfit, the owners of the 
mine communicated with Los Angeles, 
500 miles away, and long-distance tele- 
phone shuttled the call to Mammoth 
Lakes. Within half an hour, Tex was 
on the trail. For twelve miles, he and 
seven great-hearted dogs struggled up 
the steep mountain slopes through soft, 
wet snow. At length they reached a 
river, high and swollen by spring fresh- 
ets, the ice rotten and rapidly breaking 
up. Carefully they picked their way 
across the floes and had almost reached 
the other side when the ice broke 


DECEMBER, 1937 


through. By good for- 
tune, the rushing torrent 
washed them toward the 
shore, where Tex, grasp- 
ing an overhanging bush, 
succeeded in scrambling up 
the bank. With the help of 
the lead dog, he was able to 
drag the rest of the outfit 
ashore. 

Hastily Tex removed his wet 
outer clothing and, standing 
almost naked in the cold snow 
and biting wind, cared first for 

his dogs’ feet. To let ice freeze 

between the toes meant lame, if 
not permanently crippled animals. 
Then he pulled on his now frozen 

clothing, and together, he and his 
plucky team struggled onward, fi- 
nally reaching the cabin after cover- 
ing twenty miles of steep, difficult 


Tex designed this lightweight sled, which was built entirely of an aluminum alloy by an air- 
plone manufacturing company, It is much stronger and lighter than the old type made of wood 
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New Freezing Process 


KEEPS FOOD FRESH FOR TWO YEARS 


All of the fresh vegeta- 
bles and fruits pictured 
in the photograph below 
have been quick-frozen to 
keep them for future use 


served more than two years! That’s the 
newest development in the quick-freezing 
method whereby a hundred varieties of fruits, 
vegetables, and meats are being treated, trans- 
ported, and delivered fresh at your corner 
store, not only to taste as they would have 
when picked, but with their original color and 
tenderness. 
Speed is the watchword in handling frozen 
foods. In fact, one company maintains portable 
freezing outfits that can be sped right to the 


rot faded ee 
Many foods, such as whole turkeys and sea 
bass, first are glazed in a near-zero brine solu- 
wee Pay CAC B tion to seal in their flavor. Some fruits and 


Fess foods frozen in forty minutes—pre- 


vegetables are bleached in almost-boiling water 


to hold their natural color, The food, loose or 
packed in cartons or cans, is quick-frozen in 
‘ ; chambers surrounded by methylene gas, which 


reduces the temperature eighty degrees in 
the short space of forty minutes. 


Left, an attend- 
ant is lowering o 
basket of fish in- 
to a tank con- 
taining brine 
chilled to ten de- 
grees Fahrenheit. 
This seals in the 
flavor of the fish 


Shrimps frozen in blocks of 120 
at Brownsville, Tex., are shown 
here ready for market in Los An- 
geles, Calif., after shipment 


All foods, glazed 
or not, eventually 
reach the freez- 
ing unit, above, 
that cools them 
eighty degrees in 
forty minutes. 
The unit uses 
methylene gas 


Quick freezing 
makes it possible 
to sell out-of- 
season foods far 
from their source. 
A warm-water 
turtle is shown af 
the right, being 
held byattendant 
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Mammoth Sea Serpent Is Made of Rubber 


EASURING 135 feet long, the gap- 

ing sea monster shown in the 
photograph above is one of a group of 
fantastic balloons designed by Tony 
Sarg, well-known artist and illustrator, 
for use in a Thanksgiving Day parade 
in New York City. Three hundred 
pounds of rubber were required for the 
Gargantuan serpent. When the mon- 
ster’s designer made the experiment of 
launching it on water recently, it was 
necessary to attach a 1,000-pound 
weight to its bottom to hold it upright. 


Bomb Shelter Is Built 
in Abandoned Quarry 


AS A precaution against possible aeri- 
al attacks, a bombproof shelter has been 
constructed in an abandoned quarry far 
beneath the streets of Paris, France. 
Reached by a long staircase, with gas- 
proof doors at top and bottom, the novel 
hideaway will accommodate 200 persons 
and is supplied with drinking water and 
sanitary facilities. The masonry walls 
are said to be capable of withstanding 
the explosion of bombs weighing a ton 
and dropped from planes a mile above 
the earth. In the photograph above, vis- 
itors are sampling the water supply, 
which comes from a natural well. 
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This air-filled monster will be carried in a Thanksgiving 
Day parade. At the right is a view of its terrifying maw 


COVERING the chest 
and abdomen, a new 
type of mechanical 
respirator leaves the 
lower part of a pa- 
tient’s body free to 
move about. Unlikethe 
familiar electrically 
driven “iron lung” also 
used for treating pa- 
tients unable to breathe 
normally, the new ap- 
paratus is operated by 
hand. Made of alumi- 
num, the device is light 
enough to be mounted 
over a patient on a 
stretcher. 


New mechanical respirator that leaves lower part of the body free 


Expert watching a set under test inside the sealed chamber 


Steel Workers Get 
Climbing Spurs 
STEEL workers now can 

mount tall girders quickly 
and safely with lightweight 
climbing attachments on 
their shoes. The units have 
rollerlike clamps that auto- 
matically grasp the girder 
edge, as shown above. 


Storm Chamber 
Tests Radios 
for Airplanes 


Rapio transmitters for 
aircraft use are tested for 
their ability to withstand 
varying conditions in a 
novel atmosphere chamber. 
Peering through glass port- 
holes in steel walls eight- 
een inches thick, experts 
check a set’s operation in 
temperatures that may 
range from forty degrees 
below to 160 degrees above 
zero. Artificial storms sub- 
ject apparatus to simulat- 
ed high winds and sleet. 
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Roadside Restaurant Resembles a Dirigible Balloon 


OCATED upon a main highway in 

Massachusetts, an odd roadside res- 
taurant has a second story built in the 
shape of a dirigible balloon. The snub 


@ Sours staRr HERE 


nose, longitudinal lines, and rear sta- 
bilizing fins of the conventional airship 
are all represented in the unique eating 
place, as seen in the picture above. 


FOR OBJECTIVE 


Target Game Trains Both . 


Snipers and Scouts 


GQ SNIPERS FIRE AT ANY TARGET 
‘AS IT APPEARS. 


@each sitHouerre tarcer 
REPRESENTS A SCOUT 


1 

@ 1 

TARGETS ARE EXPOSED 

TO SAME EXTENT ANO 

FOR SAME TIME AS 

SCOUTS ARE SEEN BY 
RANGE OFFICER 


COUTS advance “under fire” in a new and ingenious train- 
ing maneuver developed by the Musketry School of the 
British Army. Sharpshooters at one end of a rifle range aim 
at silhouettes that can be raised or lowered from target pits. 
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RANGE OFFICER WITH 
PERISCOPE OBSERVES 
SCOUTS, AND ORDERS 
TARGETS RAISED OR, 
LOWERED 


SCOUTS 15 BROKEN. 
OVER ALTERNATING © 
“WITH OPEN SPACES 


Details of the novel shoot- 
ing game developed by the 
British Army to train scouts 
and snipers simultaneously 


¢ 

@ scoutine OPERATIONS 
ARE LIMITED TO AREA | 
AWAY FROM SNIPERS’ 
LINE OF FIRE TOAVOID 
STRAY SHOTS AND 
RICOCHETS 


An officer in the target trench 
sights through a periscope at a 
400-yard stretch of terrain lo- 
cated adjacent to the rifle range 
and provided with occasional 
trees, hillocks, stone walls, 
shrubbery, and other cover that 
can serve as temporary shelter. 
As the scouts advance across this broken 
ground, dodging and crawling from cover to 
cover, the range officer raises a silhouette tar- 
get whenever he is able to see a scout, drop- 
ping it out of sight the moment he disappears 
from view. If only the head or upper part of 
an advancing man is visible, the correspond- 
ing silhouette is raised proportionately, as at 
C in the drawing at the left. The snipers fire 
at will whenever one or more silhouettes pop 
up. When a target has been hit, it is lowered permanently and 
a whistle is blown to inform all the participants that the sharp- 
shooters have put that particular scout out of action. Since 
the objective of the scouts lies short of the line of fire, they 
are in no danger at any time, while receiving valuable, real- 
istic practice in crossing exposed ground. Similarly, the 
sharpshooters learn to aim and fire their rifles under condi- 
tions closely resembling those of actual combat. 
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MOTION-PICTURE theaters in the United 
States can seat 10,000,000 persons at the 
same time. 


AMERICANS CONSUME 80,000 miles of 
“hot dogs” in a year. 


AG 


WASHINGTON'S U. S. Supreme Court 
building is said to contain more marble 
than any other building in the world. 


DIAL TELEPHONES were invented by a 
business man who thought a rival was seek- 
ing to ruin him by having central report 
his line “busy” when customers called. 


RHODE ISLAND'S area is only three times 
that of Los Angeles, Calif. 


HECK} 


MEDICAL SCIENCE contributes pneumo- 
noultramicroscopicsilicovolcaniosis as prob- 
ably the longest word found in the English 
language. 


DUCK HAWKS can attain a speed of 180 
miles an hour. 


AVERAGE boys have three nicknames. 


STEEL-MILL workers are given gumdrops 
and salt tablets during hot weather to main- 
tain their energy and enable them to stand 
the heat. ‘ 


S YAH BIG S\SSY! 


PERFECT-CLIMATE cruises, arranged by 
steamship lines, carry passengers around 
the world on an itinerary which brings 
them to each country when its climate is at 
its best. 


POISON is being injected into the sap 
of living trees to kill destructive bark 
beetles. 
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Football Centers Practice with Odd Target 


CENTERS on the University of South- 
ern California football team improve 
the accuracy of their passes to the back- 
field with the aid of an odd canvas tar- 


Paralysis Preventive 
Is Tested on Monkeys 


MONKEYS were used to make the first 
tests of a chemical spray that later was 
employed as a preventive measure in 
treating children during the recent epi- 
demic of infantile paralysis. Dr. Louis 
Gebhardt of Palo Alto, Calif., is shown 
spraying the solution into the nostrils of 
a monkey. The treatment requires a 
doctor's skill, and is believed to pre- 
vent entrance of the disease virus, 


Crushproof Velvet 


VELVET is now made crush-proof by 
a special chemical process just devised. 
Velvet fabrics so treated have retained 
their shape, it is said, even when crushed 
for hours under weights equal to that of 
a heavy person sitting on them. 


A swivel mount permits announcers to aim this microphone like a gun 


get. The players practice by trying to 
throw the ball through holes in the 
canvas sheet, as shown in the picture 
above. 


Spraying a monkey's nose with a 
new chemical to halt paralysis 


Microphone 
Resembles a 
Machine Gun 


MOUNTED on a 
universal joint at 
the top of a tripod, 
an odd microphone 
now undergoing ex- 
perimental testsre- 
sembles a machine 
gun. Designed by 
broadcasting en- 
gineers especially 
for outdoor use, the 
unit picks upamax- 
imum of soundfrom 
the direction in 
which it is aimed, 
andcutsdown much 
extraneous noise 
originating from 
other angles. 


AT 


Satety Wheel Rim Holds Tire i in Place after Blowout 


Although shredded i 
‘by a fost run when SR 

low stayed on its rim b 
§ 


deflated, the tire be- 


Flanges at left gripped the tire, even after a 
shotgun had blown the shoe in road test above 


REVENTING accidents caused by cars 

swerving after a tire blowout, an auto- 
mobile wheel rim devised by a California 
inventor grips a tire securely and prevents 
it from coming off if a blowout occurs. 
Small metal flanges on the wheel shoulder 
grip the beads on the tire edge, making shoe 
and wheel practically one unit, and prevent- 
ing the terrific vibration and loss of steering 
control when a tire suddenly deflates at high 
speed. In a dramatic exhibition of the in- 
vention, a shotgun fastened to a car bumper 


tore a fist-size hole in a front tire while the 
automobile was racing at high speed. The gun 
was discharged by means of a cord attached 
to the trigger and leading to the driver's seat. 


Novel Electric Stove 
Is Heated by Bulb 


ENCASED in a funnel-shaped contain- 
er of copper, aluminum, and sheet iron, 
a 300-watt electric light bulb provides 
heat for cooking the meals of a Seattle, 
Wash., inventor. Set into a floor stand- 
ard, the metal focuses the heat from 
the bulb onto a cooking grill. In cold 
weather, the contrivance also may be 
used to take the chill off a poorly 
heated room, the inventor claims. 


Loop -Tennis Game 
Played With Wands 


LOOP TENNIS is an odd new 
sport that has recently gained 
popularity among Hollywood 
movie stars. A light wooden 
hoop is slipped over two long 
wands shaped like swords, one 
held in each hand. When the 
wands are whipped apart as 
shown in the photograph above, 
the hoop slides off and hurtles 
through the air. It must then 


A 300-watt electric light bulb mounted in a 
special housing provides heat for cooking 
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be caught on the wand of an 
opponent. 


Players use light wooden wands to flick the small 
hoops to each other in this unique outdoor game 
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Could You Be a MOVIE STAR? 


»---ODD CAMERA TEST 
FINDS NEW FACES FOR 
HOLLYWOOD 


applicants that pours into the movie capital each 

year is the purpose of an odd photographic laborato- 
ry directed by Bob Mack and Sara Parsons, Hollywood 
photographers. After a preliminary psychological test, the 
aspirant to screen fame is photographed against a black 
backdrop while covered so that only the face is visible. The 
resulting “facial map” is enlarged for use in devising the 
correct make-up and the method of lighting that will ac- 
centuate the best features. The subject then acts out a 
series of pantomimes while alone in a room decorated on 
one wall with what appears to be a row of four mirrors. 
One of these, however, hides the lens of a motion-picture 
camera in an adjacent room. In this way, natural actions 
are assured, since the potential star is completely uncon- 
scious of any audience or even of a camera lens. 


[Deze potential screen stars in the horde of 


J . GETTING READY 
FOR THE TEST 


Bob Mack prepar- 
ing a movie ap- 
plicant before 
photographing 
her for a "facial 
map." Below, the 
aspirant is act- 
ing out a panto- 
mime in front of 
a hidden camera 


TRANSPARENT MIRROL 
Sp HIDES CAMERA LENS 


CAMERA IN 
ADJACENT ROOM 


REAL MIRRORS 


With his partner, 


enlarged picture 
ofthe living 
mask to deter- 
mine what make 
up and lighting 
the face needs 


Hidden behind 
one of the mir- 
rors on the wall 
of the studio, a 
motion-picture 
camera catches 
the budding star 
in natural action 


At the right, o make-up artist is 
applying cosmetics to bring out the é \ 
best features of the subject's face 
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ysterious Crimes Solved 


The strange hobby of a collector 
suggests an entirely new weapon 


for law-enforcement authorities 


By EDWIN TEALE 
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Three two-cent stamps found in the pocket of a hit-and-run victim led to his iden 
cation, Left, Frank Del Witt with a projector he uses to study stamps for peculiarities 


ITH headlights boring 
through the darkness, a 
speeding car whizzed around 
a curve 
County, N. Y. Too late, the driver saw a 
pedestrian ahead. There was the screech 


in Westchester 


of rubber on concrete, a 
thud, and the machine 
raced away, leaving the 
victim dead beside the 
road, 

Early next morning, 
a milkman discovered 
the body. There were 
no letters, no cards, no 
personal papers in the 
dead man’s pockets. 
The only clews to his 
identity were a pen- 
knife, a few coins, and 
three two-cent stamps. 
Police carried the 
stamps to a stamp col- 
lector in Yonkers 
named Frank Del Witt, 
a sort of amateur Sher- 
lock Holmes of phi- 
lately. 

Del Witt studied 
them carefully by 
transmitted light. He 
magnified them to huge 
proportions with a 
projector. He com- 
pared them with speci- 
mens in a carefully 
classified file. Then he 
announced that the 
stamps had been pur- 


chased in one of two zones within the 
city. Concentrating their inquiry in 
these areas, the police quickly discov- 
ered the identity of the unknown victim. 

For nearly a decade, Del Witt has 
been working out a system of “finger- 
printing” stamps for use in crime de- 
tection. His hobby began as a joke ten 
years ago, when he was employed as 
assistant to a New York newspaper 
columnist. One day, the writer handed 
him an anonymous letter. 

“You're a stamp collector,” he said. 
“Tell me where that stamp came from!” 

Later, Del Witt began wondering if 
it really would not be possible to find 
clews in stamps that would aid in solv- 
ing such cowardly crimes as kidnap- 
ing, blackmail, and extortion. He had 
established a stamp store in Yonkers, 
just north of New York City, and here 
he found a chance to test the idea. 
Each day, he received batches of used 
envelopes from local business houses. 
Before he removed the stamps for sale 
to collectors, Del Witt began sorting 
the envelopes, according to the return 
addresses, to show the different zones 
from which they came. Then he com- 
pared the stamps, seeking clews to 
their origin. 

As his skill increased, he learned to 
recognize stamps from several vend- 
ing machines which cut them off in a 
peculiar way. Then, he found other 
clews, often microscopic, which set the 
stamps apart. Minute ridges of gum 
on the backs identified those which had 
been printed on a rotary instead of a 
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y Stamp Detective 


Del Witt exami 
of his extensive reference files can 


flat-bed press. Feathery edges along 
the perforations distinguished paper 
made up of unusually short fibers. 
Watermarks, the number and position 
of the perforations, the varying shad- 
ings of color, and the way stamps are 
torn apart, all provide clews of im- 
portance. Concentrating his efforts in 
his own neighborhood, he continued his 
researches year after year. 

He purchased stamps from all the 
stores in a given area and sent him- 
self letters, later comparing the stamps 
with specimens he had retained to see 
if he could determine the store from 
which each came. He used micrometers, 
magnifying glasses, perforation gauges, 
and projectors to aid him in the search 
for clews. 

Soon after he began these studies, 
Del Witt had a chance to tackle a real 
ease. A resident of Yonkers began to 
receive anonymous threat notes, pur- 
portedly written by members of a na- 
tionwide gang. Each letter was post- 
marked from a different city, but Del 
Witt proved that they all came from 
one person. As soon as he looked at 
them, he noted a peculiar thing about 
the stamps. All had the same irregu- 
larity, defective “centering.” The per- 
forations along the top cut unusually 
close to the engraved portion. Not once 
in 1,000,000,000 times would a group of 
people buying in different cities all get 
stamps with the same peculiarity. 

In another instance, the stamp de- 
tective helped stop a crime before it 
could be committed. Among the letters 
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ing a specimen for clews. Some 
be seen 


received at the Yonkers police 
headquarters, one morning, was 
an unsigned note containing the 
information that some unnamed 
woman was threatening to stab 
another woman for alleged at- 
tentions to her husband. It pro- 
vided no help to the officers un- 
til Del Witt examined the stamp. 
Markings left by a vending ma- 
chine tallied with those on one of 
the stamps in his large collection. 
With this clew, detectives set to 
work. They hurried to the section 
of the city where the machine was 
located. By making careful in- 
quiries at stores and bars they 
soon learned who in the neighbor- 
hood was having family trouble, 
and were able to head off a possible 
murder. 

At present, vending machines 
provide the greatest aid to the 
stamp detective. Just as no two 
file strokes leave marks that are 
identical when viewed under a 
microscope, so no two dispensing 
mechan- (Continued on page 147) 


Stomp-vending ma- 
chines sometimes leave 
marks that show where 
the stamps were bought 


Ridges of gum show that the 
two stamps at the left were 
printed on a rotary press, 
rather thon the flat-bed kind 


/ 


This original piece of apparatus enables Del Witt 
to examine specimens by light transmitted through 
the paper from beneath. This reveals many clews 
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Scientific Mink Ranch Breeds Giant Fur-Bearers 


JREEDING a race of 

At left, a mink eat- 7 . giant mink that 

ing sBleceelensitiy ) : will yield furs as val- 
: h P cally prepared foo: 7 a 

| ° § oy plas Wardstock, ] x \ uable as those from 

i 2 : N.Y., breeding farm > isuimals: trapped _ jim 

Labrador or the Yu- 

t > i kon, is the achieve- 

i p a) y “\ ment of a scientific 

re y f . ) mink ranch at Wood- 

stock, N. Y. Using the 

/ latest advances in nu- 

| Yi 4 i, trition, genetics, path- 

- = ; ology, and biochemis- 

i 7 ‘ P - try, the ranch owners 

nurse their charges 

sf with as much care 

; » s. and attention as a 

Ci y doctor gives a new- 

born infant. To insure 

The busy scene pictured below is .. i the mink a balanced 

in the kitchen of the ranch, where r . } 7 diet, they are fed a 

757 pounds of well-balanced mink \ , wide variety of health- 

food is prepared and mixed daily ful foods, including 

choice cuts of beef, 

‘frozen fish, swiss 

chard, tomatoes, spin- 

ach, eggs, and a week- 

ly ration of cow's 

blood to build up re- 

sistence to pneumonia. 

hypodermic injection Experts maintain a 

to prevent disease constant watch over 

the health of the val- 

uable little animals, making frequent blood 

tests and administering hypodermic injec- 

tions against disease. Since the fur must 

not be allowed to get brittle, it is tested 

periodically in a delicate machine that 

checks the tensile strength of the hair. The 

animals are registered by number, and 

mated according to a scientific plan that is 

designed to bring out the best character- 

istics of the parent mink in the offspring, 

thus constantly improving the breed and 

making the pelts more valuable in the fur 

market. 


AN opp knitted skiing helmet recent- 
ly introduced closely resembles the 
linked-mail casque of a medieval ar- 
mored knight. The winter headgear has 
holes for the eyes and mouth, but other- 
wise covers all parts of the face, head, 
and neck, as a protection from cold 
winds and driving snow. 


Glass Trombone Player 

BLOWN from 
glass, the odd fig- 
ure shown in the 
photograph at the 
left is one of the 
members of an all- 
glass “orchestra” 
designed by Piet 
van Gelder, a noted 
artist of Amster- 
dam, Holland. The 
decorative novelty 
illustrated was 
fashioned in the 
shape of a trom- 
bone player in a This odd head 
jazz orchestra. leaving only th 


Shockproof Car Bumper 
Blown Up Like a Tire 


RESEMBLING a straightened section of 
automobile tire, a pneumatic bumper 
for cars is said to absorb collision shocks 
and ordinary jars received in traffic. 
Held to its metal support by flanges 
like those on a wheel rim, the rubber 
casing contains an inner tube which can 
be inflated through a projecting valve 
to any pressure desired. Brackets con- 
necting the bumper with the chassis of 
the car are bowed, giving a further 
cushioning effect in case of severe shock. 


ear has a covering for the fa 
e eyes and the mouth exposed 
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Microscope Is Twelve Feet Long 


MAGNIFYING 7,000 times, an instru- 
ment in use at the Bell Telephone 
Laboratories in New York City is said 
to be the largest microscope in the 
world. Completely assembled, the unit 


occupies an area twelve feet long and 
ten feet wide. The giant magnifier is 
used for photographing the internal 
structure of metals to determine their 
suitability for telephone equipment. 


Pump Works Portable | 
Drinking Fountain i 


A PORTABLE drinking fountain intro- 
duced for field workers on a Hawaiian 
sugar plantation is operated by com- 
pressed air. Pumping a hand lever 
creates air pressure to force out cool 
water from an ice-surrounded container 
when a small valve is opened. 


Hair tinted with 
gold may become 
the fashion for eve- 
ning wear among 
women, as the re- 
sult of a vogue 
gaining headway in 
Hollywood. The fad 
was introduced by 
Ann Dvorak, screen 
star, following ex- 
periments of make- 
up artists who used 
gold paint on her 
hair during the 
filming of a recent 
movie to enable the 
camera to pick up 
and record a lus- 
trous highlight 
that is not ordinar- 3 ¥ : 
ily given off by 
brunette tresses. Ann Dvorak having her hair tinted with gold 


Front wheels of a 
car as viewed in 
the alignoscope. 
Chalk lines show 
centers of tires 


How the mirrors 
lect images of 
ires for side-by- 


side comparison 


Safety Reflectors Come in Strips 


REFLECTING buttons are embedded in thin flexible strips of 
metal in a new safety product for use as a warning signal 
on grade-crossing gates, highway obstructions, and other 
danger spots. Each button has a cluster of seven reflecting 
lenses, Continuous strips are sold in any desired length. 


Mirrors Check Wheel Alignment us 

‘Mirrors that place reflections of the front tires of an auto- 
mobile side by side are used to adjust the wheels in a new de- 
vice called an alignoscope. Glasses set directly in front of the 
wheels reflect images of the tread into the V-shaped mirror 
seen in the center of the photograph. By checking the reflec- 
tions of chalk lines drawn around the center of the tires, 
mechanics can quickly determine the relative positions of 
the wheels. By adjusting and setting the mirrors at various 
angles, a number of different phases of wheel alignment can 
be studied. 


Lengths of this new safety 
product can be attached to 
obstructions in highways 
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It’s a 


Mouthful! 


Odd South African Egg-Eating Snake 
Does His Stuff for the Camera 


ating snake settles the question of where its next meal is coming 


] The egg: 
from. Equipped with a keen sense of smell, it rejects all but new-laid eggs 


DAPTED by nature for raiding wild birds’ nests 
and devouring their eggs, a strange South 
African snake sometimes goes after bigger 

game. Incredible as it may seem, this tiny reptile, 
whose head is normally no larger than a man’s little 
finger, can accommodate a full-size hen’s egg in its 
gullet. Slipping its jaws around its meal, the snake 
brings into action some toothlike projections on its 
upper vertebra, which gently crack the shell and 
penetrate its membranous lining sufficiently to allow 
the contents to trickle down into the reptile’s in- 
terior. After the meal has been enjoyed, the shell is 
expelled, crumpled but still entire. In a remarkable 
series of photographs, the camera has recorded all 
the stages of this amazing process. 


In order to got a held, the snake maneuvers the 
egg up against something solid—in this case, 
it happens to be a small stone 


sretaieg 
itself sero pulled on © 


wy 
ipPe 
seslorly, lis 
In order to be able to 
breathe, the snake now 
thrusts its windpipe and 
tongue forward, ‘as seen in 
the picture at the right 


G When the egg is completely torrounded, toothlike 
projections on the forward vertebrae crush the shell 
gently and its contents flow down the alimentary canal 


7 The meol completed, the crumpled shel 
is ejected. Although crushed, it still 
holds together in its original oval shape 


54 POPULAR SCIENCE MONTHLY 


Wind Brakes Slow Mammoth Racing Car at High Speeds 


Capt. George Eyston’s \ 
racer ready for ship- / 

mont from England to \ 
the United States. At 
left, one of the wind- 
broke flaps is opened 


PERATED by a hydraulic mecha- _— 

nism, huge flaps on the sides of 

the new racing automobile built by speeds at which regular braking equip- would burn and rip the racer's tires to 
Capt. George Eyston (P.S.M., Nov. ’37, ment can be used safely. If wheel shreds. The car was built for an at- 
p. 76) will open out to act as wind brakes were used at speeds above 300 tempt to shatter the world’s land-speed 
brakes for slowing the car down to miles an hour, it is believed, friction record. 


Novel Cot Folds 
in Small Space 


ACCOMMODATING a 
person over six feet 
tall, a handy new sleep- 
ing cot folds up com- 
pactly and fits into a 
cloth case half the size 
of a golf bag. When it 
is set up, detachable 
springs stretch across 
the bed and snap onto 
the sides. An air cush- 
ion serves as a pillow 
for the compact unit. 


The cot set vp, Portable Unit Sprays Oil on Road 
ced he ee EMERGENCY road repairs are made quickly with a portable 
FS when folded unit just introduced in Germany. In the photograph below, oil 
is being sprayed on newly laid gravel by means of an extension 


hose operated by a hand pump. 


A demonstration of the emergency road-repair outfit. It hos a hand pump 
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Flying 


cU...NCU...WCEH 
calling NOR Coast Guard 
station San Diego.” 

Across the sea flashed 
this terse message. In the radio 
room at the air station an operator 
pressed the phones tightly against 
his ears, began tapping out a reply: 

“NOR Coast Guard Station San 
Diego calling. Coast Guard San 
Diego standing by. Go ahead 
please.” 

“This is WCEH calling, tuna 
clipper San Salvador 200 miles 
south of Magdalena Bay. C. M. 
Johnson, radio operator, injured 
foot . . . now infected. Must have 
medical treatment immediately.” 

Five minutes later Lieut. S. C. 
Linholm, commanding the newest 
of eight Coast Guard air stations 
whose sixty pilots stand ready day 
and night to answer sudden pleas 
for aid on the high seas, was por- 
ing over the charts. 

“The San 
vador lies 850 
miles to the 
south,” he mut- 


Sal- 


A Coast Guard 
amphibian land- 


Lifeboats 


tered. “We can carry gas for 600 
miles. Only one solution.” 

A few hours later, the cutter 
Calypso left port bearing 350 gal- 
lons of aviation gasoline, bound for 
Ballenas Bay in lower California, 
450 miles south of Point Loma. 
Coast Guard headquarters radioed 
the San Salvador to put into Mag- 
dalena Bay, where the plane would 
meet her. On the second day, Lin- 
holm and a crew of three took off 
in the big twin-engine amphibian, 
refueled from the Calypso, picked 
up the injured man, and again re- 
fueled at Ballenas Bay. Fifteen 
hours after leaving San Diego, the 
plane dropped down in the lee of 
Point Loma, having flown 1,300 
miles and completed the longest as- 
sistance flight ever attempted by the 
Coast Guard. 

The injured radio operator had 
tapped out his own NCU, general 
call for any Coast Guard unit, and 
from a position far down the Mexi- 
can coast was flown to a distant 
hospital by the only service of its 
kind in the world. 4 


Giant Amphibians and the Miracles of 


Modern Radio Help the U. S. Coast Guard 
To Carry On Its Tradition of Bringing 


Timely Aid to Ships and Men in Distress 


By : 


R. BOONE At a landing field ashore, the stretcher is transferred to an ambulonce 


ANDREW 
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MAKE THRILLING 
RESCUES AT SEA 


Science in the form of seaworthy 
airplanes and directional radios, plus 
daring pilots and crews who stand 
watch around the clock, carry the 
traditional Coast Guard service—‘“sav- 
ing life and property along the coasts” 
—from the sea’s surface into the air. 

Today, these life-saving stations of 
the air circle the nation, from Salem, 
Mass., to Cordova, Alaska, and stretch 
across the Pacific ocean to Honolulu, 
Hawaii. 

Figures seldom tell a dramatic story, 
in themselves, yet when you think of 


the 5,826,618 square miles of open, . 


often storm-swept, seas searched by 
Coast Guard planes this year while as- 
sisting 322 vessels and bringing 2,028 
persons to safety, you get some idea 
of the vast service rendered. 
Ships burn to the water's edge. Sail- 
ors and passengers become suddenly, 
critically ill, Storms sweep distant 
coast lines, peril people afloat and 
ashore. Venturesome boys are carried 
to sea in small boats. Anything may 
happen to people along or on the sea. 
Call the Coast Guard! 
Searching for lost vessels is done by 
flying a regular pattern, either rec- 
tangular or spiral, In the former, the 
plane speeds to the location where the 
boat was last reported. It then flies a 
series of rectangles, covering the prob- 
able course of drift, each leg of the 
flight being separated from the pre- 
ceding one by twice the range of vis- 
ibility. To search a calm, windless sea, 
the plane flies an ever-widening circle. 
Acting independently, and in co- 
drdination (Continued on page 144) 


Radio plays o large part in rescue 
work, Here is an operator at his key 
in the cabin of a plane in flight 
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Three Coast 
Guard mercy 
ships flying 
in formation 


transmitting station 


Below, the navigator 
plots the course. A 
flight may take a 
plane for hundreds 
of miles to sea 


1, 

lif, seen at the left, is 
the newest of eight fields 
that dot our long coastline 
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VERY day, American men shave off more than 
50,000 miles of whiskers and American women re- 
move tons of superfluous hair. Every day, barbers 
and beauticians rub in lakes of tonic and massage 

acres of scalps. Getting rid of hair, and stimulating hair 
growth, both form big businesses that keep an army of 
Americans employed. 

The average man has approximately 350,000 hairs on 
his body, about 110,000 of them on his head. Women 
have more hairs on their heads than men; blondes more 
than brunettes. People with red hair have fewest of all, 
their heads frequently containing no more than 90,000 
hairs, while blondes sometimes have 140,000. For all 
types of hair, the average scalp holds approximately 
1,000 hairs to the square inch. 

Each of them is formed of horny material with a hol- 
low tube running down the center to a bulb-like root at 
the bottom. The structure suggests that of a green 
onion, the stalk representing the hair and the onion the 
root. All hairs are dead. Only the roots are alive. The 
whiskers of a walrus, the horn of a rhinoceros, and hu- 
man hair are all formed of similar material. 

Ever since one of the Chinese generals in charge of 
building the Great Wall devised the hairbrush, inventors 
have been producing aids to beautifying, stimulating, 
and removing hairs. Among the latest innovations pic- 
tured on these pages is a new wax which removes hairs 
when it is peeled from the skin. Another advance is a 
“wireless” electric curler which eliminates the cumber- 
some overhead cables that have been used to supply cur- 
rent. Electric hair removers, which painlessly destroy 
the roots, now come in midget home sets contrasting 
in size with commercial apparatus. 


He needs a shave! Strange as it may seem, the whiskers 
of o walrus are formed of the same material as the 
beard of a man! So are those of many other animals 


Such widely assorted objects as the toenails of ele- 


phants and the horns of the rhinoceros and the water 
buffalo, also come under the classification of hair 


Powered by a flash-light battery, the midget hair 


remover shown at the right enables a woman to get 
rid of superfluous growths right in her own home 
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Some Want lt Some D 


NOW YOU CAN HAVE 
YOUR HAIR PEELED OFF 
LIKE A SKIN 


After cooling, it is 
peeled off as shown 
above, removing all 
visible hair growth 


Killing 
Unwanted Hair } 
with 
Electricity 
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Another new devel- 
opment for taking 
off hair is a wax- 
like preparation 
that is softened by 
warming on an 
electric heater ond 
spread on the skin 


WIRELESS PERMANENT WAVE, In this new machine, curlers aro 
heated in the rack before applying to the hair, eliminating all wires 


A typical commercial apparatus for removing superfluous hair by 
electrolysis. Tiny needles attached to wires are inserted into 
the hair pocket and a low-voltage current, which cannot be 
felt by the patient, kills the hair roots. The patient's left hand 
is held in a pan of water, with an electrode attached to the 
wrist, during the entire treatment, to provide the necessary 
ground connection, Compare this ouifit with the one opposite 


on'‘t 
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atarial 


A grim symbol of a modern Egyptian plague 


OBILIZED in haste to meet an 
invading enemy that was lay- 
ing waste the country, an 
army of 20,000 men last sum- 

mer waged one of the strangest cam- 
paigns in human history—a struggle 
that may rank as the first major en- 
gagement in man’s war with his insect 
foes. 

Organized on a military basis and di- 
rected by scientific experts, state and 
Federal agencies joined forces to block 
the path of a horde of billions of mi- 
gratory grasshoppers, and to destroy 
them before they could grow wings and 
launch an aerial attack that would 
spread an Egyptian plague over some 
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HARVESTING A 
STRANGE CROP 


A "hopper dozer" in 
action. A skimmer of 
sheet metal, dragged 
a field, knocks 

ects into pans 

oil which 

suffocates them. They 
are scooped out, as at 
the left, and burned 


of the richest farmlands of the nation, 

The story of how science forecast, 
prepared for, and fought the 1937 grass- 
hopper war begins with Sam McCamp- 
bell, Colorado entomologist, entering 
the area known as “the Great Dust 
Bowl” late in the autumn of 1936. It 
would seem that enough destructive 
forces had spawned in the Dust Bowl, 
but McCampbell discovered another 
plague nested there. 

Each season, the state experts poke 
around irrigation ditches, fence rows, 
stubble fields, and fallow ground, tak- 
ing a census of eggs laid by destructive 
insects so they can forecast what is to 
be expected when the hatch starts the 
following spring. In the fall of '36, in 
the Dust Bowl area, McCampbell found 
such a concentration, such a quantity 
of eggs laid by the migratory grass- 
hopper, that he knew immediately a 
fight lay ahead. 

Ordinary grasshoppers, without wings 
or with such limited wing area that 
they cannot fly any great distance, al- 


ways remain a local problem. But the 
migratory type, able to fly for miles, 
are a threat to an entire region. In ad- 
dition to the damage done by the sea- 
sonal hatch, great clouds of them may 
be carried across state lines to lay fabu- 
lous quantities of eggs in another sec- 
tion, making trouble for the year to 
follow. The infestation in the Dust 
Bowl, identified as the migratory hop- 
per, made the find of more than local 
importance. 

Where these hoppers came from there 
is no way of ascertaining. They may 
have floated in on an east wind from 
the Texas Panhandle country. An adult 
female lays seventy to ninety eggs in 
a ground burrow, sealing the top with 
an impervious plate of waterproof sub- 
stance. There were millions of these 
nests, and the entomologists proceeded 
to make counts on measured areas. 
Then they knew that when June arrived 
in 1937, the ground in that section 
would be crawling with the pests. 

For the first ten days to two weeks 


Here’s the Dramatic Story of One of the Strangest Campaigns 


in History, with Ingenious Machines and Scientific Methods 


Marshaled to Avert a Plague from America’s Richest Farmlands 


By ARTHUR HAWTHORNE CARHART 
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CHEMICALS SAVE 
THE FARMLANDS 


An ingenious device, 
made from a car oxle, 
scattering poison _ in 
the enemy's path, The 
bogs piled on the tow 
cor contain more am- 
munition. The men ot 
the right are mixing 
the deadly bait, At 
left, a corn field be- 
fore and after a visit 
of the grasshoppers 


Halts Insect Invasion 


after hatching, the migratory hopper 
is wingless. Therefore, these insects 
had to be destroyed in the first ten days, 
or they would take to the air and winds 
could spread them far and wide. With 
these facts in hand, McCampbell began 
mustering the human counterattack. 
He talked to state officials, county 
agents, individual farmers, and agricul- 
tural organizations. Without any wide 
publicity, they got ready for war. 

The news story of the grasshopper 
invasion broke on the general public at 
the time the hatch began in the infest- 
ed area. Public interest lifted higher as 
Governor Teller Ammons of Colorado 
issued a proclamation declaring a state 
of emergency, calling out the National 
Guard on a war footing, and appealing 
for concerted community effort to meet 
a crisis. The campaign was put in 
charge of Adjutant General Alphonse 
P. Ardourel. With military precision, 
the fight started. 

In a ten-square-mile area where the 
migratory hopper had nested, there 
were twenty-five young hoppers to the 
square foot. In that one flock, there 
were at least 7,000,000,000. They 
crawled in a continuous sheet over the 
ground. Each day they traveled an 
average of two miles. In their wake 
the earth was stripped. Unable as yet 
to fly, the hungry hoppers chewed at 
fence posts, clothing, hair on cattle— 
practically anything they could find that 
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would fill their hungry little stomachs. 

The human army went into action. 
General Ardourel tried to kill the in- 
sects with dynamite bombs placed at 
different heights on laths. That failed; 
it got some, but most of the hoppers 
were merely shaken up and tossed 
about. 

Sam McCampbell had tried poison 
gas, but it was discarded as 
imadequate and dangerous 
to other living things. Hop- 
pers were trapped in plowed 
furrows, sprayed with oil, 
and burned, but this method 
was effective only in a lim- 
ited way. The main ammu- 
nition of the human defend- 
ers had to be poison—liter- 
ally trainloads of it. 

“Our work,” General Ar- 
dourel told me, “was ninety- 
nine percent transporting 
sawdust.” 

Sawdust? Absolutely. 
The entomologists had seen 
how hungry hoppers would 
eat fence posts. Before this 
time, poison baits had been 
made of bran, but in the 
quantity now needed the 
cost of bait made wholly of 
bran would be prohibitive. 
In the National Forests 
were old sawpits and little 
mountains of sawdust wait- 


After destroying crops, the 
grasshoppers ate fence posts 


ing. By tests, a formula in the ratio of 
four sacks of sawdust, one half sack of 
bran, two gallons of sodium arsenite, 
eight ounces of amyl acetate, fifteen 
gallons of water, and two gallons of 
residue molasses (a by-product of beet- 
sugar refining) was found effective. 
That is the ratio, but stop thinking 
in terms of sacks. There had to be lit- 
erally carloads of this 
poison spread to stop the 
march of the hoppers. 
Besides the National 
Guard, the CCC, the U.S. 
Forest Service, the Bu- 
reau of Public Roads, 
the WPA, the Soil Ero- 
= sion Survey, the Colo- 
rado Courtesy Patrol, 
and the State Highway 
Department were tied 
into the campaign. Camps 
were established at some 
eight points in the state. 
An average of 125 big 
trucks in convoys began 
hauling sawdust to the 
mixing plants. A high- 
way steam shovel loaded 
trucks, three bites to a 
load. At the start, the 
truck convoys made as 
much as 500 miles a day. 
Even that was not fast 
enough. The railways 


(Continued on page 140) | 
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CHRISTENED “Patience,” a life-size 
manikin of the type commonly employed 
as a dress model in store windows 


serves as a “stand-in” during extensive 
television experiments now being con- 
ducted by the National Broadcasting 
Company in New York City. Because 
long periods of posing under huge bat- 
teries of strong lights would be too tir- 


NewCheckerGame Uses 
Pegs Instead of Men 


PEGs of one color instead of the usual 
two-colored men add a new angle to the 
familiar game of checkers. The ob- 
jects of the game are to remove all 
pegs by conventional jumping, and to 
manipulate them so that the last peg 
jumps into the center hole. The player 
making this last move wins the game. 
Either player is free to move any peg 
on the board one hole at a time. 
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Posing for long hours under hot, glaring studio lights holds no terrors for this "young lady” 


Manikin Replaces Living Model 
In Television Rehearsals 


ing and too injurious to the eyes of hu- 
man models, engineers had the dummy 
substitute shown in the photograp 
built to their specifications in a dres 
model factory. The manikin can be 
posed in any position and can be made 
up with various shades of rouge, lip- 


Television 


p experts, in oval, give approval 
stick, and powder to determine the best to pretty “Miss Patience," who is getting 
make-up for television use. measured for a dress in the lower picture 


Automatic Machine Weighs and Sorts Eggs 


AUTOMATICALLY sorting 3,600 eggs an 
® 


hour, a novel machine recently dis- 
played at an agricultural exhibition in 
England separates the eggs into four 
grades according to weight. Eggs are 
fed down a moving ramp to receptacles 
on the revolving center of a circular 
table that is divided into segments. An 
automatic mechanism rolls the eggs 
into their proper segments. The high- 
speed grader is shown in operation in 
the photograph below. 


Eggs are weighed and separated as to 
sizes by this time-saving apparatus 
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Tiny busts of J. P. Morgan and John D, Rockefeller, carved from 
wood by Edwin T. Howell. They are pictured almost actual size, 
At the left, Howell is seen pursuing his unusual hobby ct home 


ood Carvings 


...HOBBYIST’S SCULPTURES BRING *500 APIECE 


ITH homemade tools fashioned 

from the wire of a discarded steel 

cable, Edwin T. Howell, of West 
Hempstead, N. Y., has resurrect- 

eda neglected art of the sixteenth century. 
He is sculpturing, from wood, miniature 
heads and figures of such remarkable fidel- 
ity that patrons pay as much as $500 for 
one of the tiny busts, barely two inches high! 
Into such pieces of work, however, go 
weeks and months of labor. It took Howell 
nearly three months to finish a miniature 
head of J. P. Morgan and almost two months 
to complete one of the late John D. Rocke- 
feller, four reproductions of which were 
purchased by the 
Rockefeller family. 


Howell works either 
from photographs or 
from living models. 
Oftentimes, 


he pre- 


This artistic figure 
shows great realism 
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pares a clay head as a guide before begin- 
ning the delicate task of carving. 

Turkish and West Indian boxwood furnish 
the material for the carvings. This wood is 
almost as hard as ivory, pale yellow with a 
luster suggesting Chinese glaze. Howell 
buys it in the form of logs and saws it up 
into small blocks. Occasionally, he discovers 
a knot inside a block after he has started 
carving. In such a case, there is nothing to do 
except to give up and start on another block. 

All the tools that Howell uses are pro- 
duced in his basement workshop. After ex- 
perimenting with different kinds of steel, he 
found that best results came from the use of 
bits of wire taken from a piece of steel cable 
which he picked up in a vacant lot, some 
years ago. It had been discarded by tele- 
phone linemen when they finished bracing a 
new pole. This five-foot piece of cable has 
provided the metal for all of Howell's tools. 


Below is a close-up of Howell's hands at work, His tools are all home- 
made and are fashioned from a length of discarded telephone-pole cable 


Hardly more than an inch high, 
this head was produced to order 
and brought the carver a $500 fee 


A clay model being placed in a carrying case 
to be submitted for approval before the wood 
carving is begun. Posts guard the tiny figure 
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MOTHERS are relieved of r 
chores in caring for their in 


shington, D. C. Ir 
ing and deli 
daily milk formula 
ice will furnish b 


unique 
drinking water, steril 


and other items. A staf 
nur: 
erc 
to watch baby 


while she is 


Air-Conditioned 


Photograph Shows Odd Flash 


RESEMBLING a giant bed sheet twisted into rope, 
the queer lightning flash pictured above was snapped 
recently by an amateur photographer at Lake Mag- 
giore, Switzerland. Lightning of this type is rarely Th, stem of the conven 
seen, and is said never before to have been photo- tional-appearing pipe 


new baby service started in 
idition to 
ring an in- 


1 nipples 


Baby’s-Bottle Service Helps Mothers 


Individual bottles 
are filled with a 
baby's own formula 


many 
fants 


the 
oiled 


f of trained - i 
aintained, and a moth- 
A competent person Nurses wrapping a day's supply of 


out. bottles for delivery to a customer 


Pipe Gives Cool Smoke 


AN AIR-CONDITIONED pipe is-a recent 
invention for smok An elongated 
stem traps and cools the smoke, while 
the bit has tiny hole bored into it so 
that air is drawn into the mouth with 
the smoke to lower its 
temperature further 


A mild smoke is ~ 


said to result. J ) 


graphed. Experts say the flash resulted from the has an air-conditioning 
igniting of some inflammable compound in the air. section, shows ct rig? a ro 


More than 12,000 small fish can be transported in this ingenious water-conditioned tank truck 
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Tank Truck Transports 
Live Fish to Lakes 


To FACILITATE stocking operations, 
fish are speeded from hatcheries and 
rearing ponds to streams and lakes in 
a water-conditioned truck designed by 
B. T. McCauley, director of the Wash- 
ington State Game Department. When 
the mobile fish tank reaches its destina- 
tion, auxiliary motors circulate water 
through heating or cooling coils to reg- 
ulate the temperature of the water in 
the tank to that of the lake or stream 
into which the fish will be released. 
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Giant Ocean Airliner Carries 64 Pas ssengers 


The double-deck cabin of this mammoth plane 
contains o lounge room, dining saloon, and 
game room, in addition to sleeping quarters 


ESIGNED for transatlantic passenger service, 

the giant airliner pictured in the cutaway 
drawing and now under construction is rated at 
more than twice the tonnage of the clipper ships 
now flying a regular route across the Pacific. 
Plans for the sixty-four-passenger ship call for a 
double-deck ‘cabin with a lounge room, dining 
quarters, and a game room, in addition to a regu- 
lar passenger compartment. Non-stop flights of 
the huge craft from the United States to Europe 
will be flown at an altitude of 25,000 feet. 


New Air-Conditioning Unit 
Keeps Circus Tents Cool 


AIR CONDITIONING may be a feature of circuses 
when they take to the road next spring, according 
to the makers of a new portable cooling plant for 
tents. Capable of cooling an arena seating 350 
people, each unit uses 200 pounds of ice a day and 
is powered by electric motors connected to the 
circus lighting system. 


Portable unit for cooling circus tents. It uses 200 pounds of ina day 


Octopus Sprinkler Fights Forest Fires and Drought 


ERFORATED tentacles 

connected to a central 
supply pipe spray water 
over a wide area, in a novel 
sprinkler devised by Lucian 
Mantell of New York City. 
According to the inventor's 
present plans, the odd unit 
will serve a dual role as a 
fire-fighting and an irriga- 
tion device. For fighting 
fires, the unusual sprinkler 
will be mounted on the front 
of a tractor. Driven along 
the edge of a raging forest 
fire, it will quickly stem 
the advance of the blaze, 
water being supplied by a 
tank trailer or by a tank 
in the tractor itself. For 
irrigation work, a number 
of sprinklers will be erected 
on tall steel towers spaced 
at regular intervals through 
crop fields and connected 
by a series of underground 
pipes to a water reservoir. 
The drawing reproduced at 
the left pictures a sprinkler 
installation set up in a large 
orchard. 


SPRAY 
TANK TRAILER 
CARRIES WATER 


Se 


HOSE 
CONNECTION 


| 


How sprinkler is used 
for fire fighting and, 
below, for irrigation 
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TRICYCLE landing gear, 
used on many of the 
new, low-cost, midget 
planes, is now being ap- 
plied to conventional, 
full-size ships. Providing 
better visibility on land- 
ings and take-offs and 
eliminating the danger 
of ground loops, the 
three-wheeled construc- 
tion does away with the 
tail skid and allows the 
plane to take off at fly- 
ing level. When maneu- 
vering on the ground, 
the front wheel pivots 
for making turns. 


et 


New Sponge Pack Dries 
Photograph Negatives 


AMATEUR photographers can quickly 
remove excess moisture or developing 
solution from wet negatives with a 
spenge drier just introduced. Hinged 
molded plates holding two cellulose 
sponges are closed over one end of the 
film and pressed tightly together. The 
sponges absorb moisture as the film is 
pulled through the device, materially 
speeding up the negative-drying process. 
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: _ he iver as 
The pilot has an unobstructed view of the groun: 


, ; ss 
These lifelike football players are composed of pipe joints and fittings. The stands are photographs 


Large Planes Get Three-Wheeled Landing Gear 


Odd Figures Made 
of Pipe Fittings 


Brass elbows, lugs, bushings, 
caps, and other pipe fittings were 
used to fashion the odd football. 
players shown in the photograph 
at the left. Designed and con- 
structed by two former football 
stars, the strange figures are ar- 
ranged in the form of two elevens 
in action on the gridiron. Photo- 
graphic reproductions of crowded 
stands add interest to the unusual 
display, now being exhibited. 


Light Ash Tray Fits 
on Cigarette Holder 


ASHES cannot spill from a 
cigarette in a holder fitted with 
the novel ash receiver shown 
above. Made of aluminum, the 
lightweight receptacle is suspend- 
ed from the holder by a clamp. 


Bottles Form Walls of Ghost-Town House 


Empty bottles form the walls of an 
old house in the abandoned mining 
town of Ryolite, Nev. Laid in mortar 
with their bottoms to the outside, the 


Bottles, laid 


bottles have taken on an iridescent 
purplish hue owing to the action of 
the strong desert sun. This is the only 
building still intact in the town. 


in mortar with their bottom ends out, replace bricks in this queer house 
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Dummy Ships Reénact 
Famous Sea Fight 


SKELETON replicas of two eighteenth-century 
warships were mounted on barges for a colorful 
reénactment of a famous naval engagement of the 
American Revolution. Features of a recent regat- 
ta near Washington, D. C., the dummy ships rep- 
resented the Bonhomme Richard, flagship of John 
Paul Jones, and the Serapis, British man-of-war 
which it defeated in a desperate battle off the 
coast of England 158 years ago. 


Mounted on a barge, this skeleton man-of-war took part in 
the mimic Revolutionary naval battle pictured at the left 


Reid C, Springer 
exhibiting a cross 
section of his new 
oval steel piling 


New Card Game 
Simulates 
Boat Race 


DIMINUTIVE | sail- 
boat models are 
moved along a trian- 
gular sailing course 
marked off ona 
board, in a novel 
game just intro- 
duced. Moves are 
made according to 
playing cards which 
are drawn and dis- 
carded. Following his 
cards, a player sets 
his course, tacks, 
comes about, and per- 
forms various other 
moves to bring his 
boat in ahead. Players move toy ships on a board according to the cards they turn 


TESTS OF SCIENTIFIC LAWS 


Odd Oval Steel Piling 
Shows Great Strength 


WitH an oval cross section, and a 
curved fin jutting out from each side, a 
new form of steel piling is said to with- 
stand more than three times as much 
pressure as standard H steel piling. Its 
shape and the hollow center make it 
easier to drive, while the projecting fins 
add stability and prevent turning. 


@ Have you ever wondered why a yellow or amber headlight 
on a car cuts through fog or mist, while a white headlight pro- 
duces glare? You can see for yourself by performing an easy 
experiment described among the "Novel Tests of Scientific Laws” 
on page 102. This regular feature, along with the departments on 
microscopy, chemistry, and radio, is now found in our enlarged 
Home Workshop section, presenting an unequaled monthly man- 
ual of new ideas for the home mechanic and the amateur scientist. 
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How well do you know your way around the 


modern world of science and mechanics? 

Here’s an entertaining test you'll enjoy trying. 
After each of the numbered questions below, 
you'll find just one correct answer. All the rest are 


false-the Question Bee Editor made them 
up out of whole cloth, just to fool you. Can 
you outwit him and pick the right one? Jot down 
whichever of the letters corresponds to your an- 
swer. Then turn to page 132 and see how you fared. 


1 If two pots of water are boiling on 

the stove, one furiously and the other 
gently, (a) the first is the hotter (b) the 
second is the hotter (c) their tempera- 
ture is just the same. 


Madame Curie was the discoverer of 
(a) electricity (b) the Mississippi 
River (c) radium (d) vitamins. 


To find out what a star is made of, 

you would use a (a) telescope 
(b) spectroscope (c) gyroscope (d) 
kaleidoscope. 


Dr. William Beebe observes undersea 

life from a globe-shaped diving bell 
called a (a) hemisphere (b) bathy- 
sphere (c) stratosphere. 


5 The centigrade scale is (a) an insect 
that attacks citrus orchards (b) a 
device to weigh loaded freight cars (c) 
a system of numbering thermometers 
(d) a striped stick that surveyors use. 


Sir Charles Parsons’s invention of 

the steam turbine revolutionized 
travel by (a) airplanes (b) ocean liners 
(c) trains (d) rockets. 


7 A mortise and tenon are (a) a recep- 
tacle and crushing implement used 
for grinding up chemicals (b) a socket 
cut in one board and the part of another 
board that is shaped to fit it, forming a 
joint used in woodworking (c) the words 
that lawyers use for a mortal wound 
and the instrument that caused it. 


8 A storage battery has the important 
advantage over dry cells that (a) it 
will transmit electricity to greater dis- 
tances (b) it holds an inexhaustible sup- 
ply of electricity (c) it can be kept full 
of electricity by recharging it. 
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9 When you see a green roof of un- 

painted metal, you know that it is 

made of (a) tin (b) copper (c) iron 

(d) aluminum (e) stainless steel. 

10 Angstrom units are (a) small 
air-conditioning plants (b) Diesel- 

power units for streamline trains (c) 

extremely small units of length for 

measuring light waves. 

11 Yellow fever is transmitted by (a) 
cows (b) mosquitoes (c) mad dogs 

(d) humming birds. 

1 2 A total eclipse of the sun occurs 
when the face of the sun is hidden 


by (a) extra-large sunspot (b) planet 
(c) Halley’s comet (d) the moon, 


1 The loudness of a sound is meas- 
ured in (a) decibels (b) liters (c) 
parsecs (d) centimeters (e) amperes. 


14 A Wheatstone bridge is (a) a den- 
tal fitting (b) an instrument for 
measuring electrical resistance (c) a 
rapidly erected type of pontoon bridge 
(d) the place from which commands are 
given while a large liner is docking. 
1 5 The engine of an automobile is con- 
nected to the wheels through the 
(a) carburetor (b) clutch (c) fan belt 


(d) exhaust (e) brake. 
16 Wind tunnels are used (a) to ex- 
pose models of airplanes and other 
fast vehicles to a swift air current and 
study their behavior (b) to keep high 
winds from blowing trains off the track 
at mountain passes (c) to serve as air 
ducts for operating compressed-air tools. 


1 Tin cans are made of (a) tin and 
lead (b) tin and copper (c) tin and 
iron (d) just tin. 


18 The historic message flashed be- 
tween Washington and Baltimore 
to open the world’s first telegraph line 
was (a) “Eureka” (b) “What hath God 
wrought” (c) “Come here, Watson, I 
want you” (d) “Mary had a little lamb.” 
19 Steel parts of buildings and bridges 

are commonly fastened together 
with (a) nails (b) rope (c) rivets (d) 


glue (e) suction cups. 
20 The Pleistocene age is (a) the age 
at which a person attains his full 
height and ceases to grow (b) a prophe- 
sied era when peace will rule the world 
(c) a prehistoric epoch when men 
shared the earth with mastodons, mam- 
moths, and saber-toothed tigers. 
Q] Tne name “neon” in neon signs 
stands for (a) the man who in- 
vented them (b) the company that 
makes them (c) the rare gas in them. 
2 2 Liquid rises in a soda straw that 
you suck upon, because (a) 
science says it has to (b) this is a mys- 
terious exception to the laws of gravity 
(c) the pressure of the air outside 
pushes the liquid up the straw. 
23 To learn how people lived many 
centuries ago, you would consult 


(a) a physicist (b) an archaeologist (c) 
a phrenologist (d) a polygamist. 


2 4 It’s “petrol” in England, and “es- 
sence” in France, but we call it 
(a) ginger ale (b) attar of roses (c) 
carbolic acid (d) gasoline. 
2 5 If you should encounter a giant 
panda, a good thing to do would be 
to (a) climb it and eat its fruit (b) bor- 
row a miner’s lamp and explore it, chart- 
ing its faults and fissures (c) shoot it 
and bring it to a museum of natural his- 
tory (d) collect carefully all arrowheads 


and pieces of pottery to be found in the 
vicinity (e) harpoon it. 


Here are some articles that every 
chemist uses. Can you write the name 
of each under its picture? The names 
of all appear in the following list: 


beaker evaporating dish _ flask 
Bunsen burner retort _test tube 
condenser graduate _— crucible 
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Un-Natural History Gus RAGER 


# PRIVILEG ae 
CHARACTER IS THE 


SACRED LANGUR 


GOD HANUMAN. 
NO ONE iS ALLOWED 
TO MOLEST OR 
PUNISH THIS 


er 


MISCHIEV 
NO MATT 
DOES —AND 


THIS FREAK Gouse is THE CHAJA, or 
SCREAMER, OF THE SOUTH AMERICAN PAMPAS, 
ITHAS THE HEAD OFA CHICKEN, WITHA 
COUPLE OF INDIAN FEATHERS STUCK IN 
THE BACK OF ITS HEAD, A DOUBLE 
RING AROUND ITS NECK,AND A 
SORT OF BEARD P 


BECAUSE 
@ AUSTRALIA HAS 
& BEEN CUT OFF 
FROM THE REST 
OF THE WORLD 


FOR MILLIONS. 


OYSTERS OF YEARS, 

GROW ON TREES  ITHAS 

IN SOUTHERN \ TYPES OF 
MANGROVE PLANTS AND 
swamps ANIMALS THAT HAVE BEEN 

AT LOW TIDE, EXTINCT ELSEWHERE 

THEY HANG 


SINCE BEFORE THE AGE 
OF MAMMALS, 
GIANT TREE FERNS, 
FOUND ONLY AS FOSSILS 
IN OTHER PARTS 
OF THE WORLD 
FLOURISH ON Ps 
THE ANT! PODEAN 
CONT? Z 


FROM THE AERIAL 
ROOTS OF THE 
MANGROVE 
TREES LIKE 
CLUSTERS OF 
STRANGE FRUITS 


a 


WILLIAM Beese’s 
AIR-CONDITIONED \ 
BATHYSPHERE, 
AND ALL OF an 
MAN'S EARLIEST 7 
DIVING BELLS, 
ARE MILLIONS 
OF YEARS : 
BEHINO NATURES ga 
OWN DIVING 
BELL, THE 
DIVING =, 
SPIDER J, 7 
IT BUILDS i 
& SILKEN, 
BELL-SHAPED 


THERE'S NOTHING STRANGE ABOUT: 
AN £EL PREYING ON INSECTS, BUT ee 
WHEN AN INSEGT BITES AN EEL, 
THAT's news’ THE WATER TI R, 
LARVA OF THE MEAT-EATING WATER- 
BEETLE, 1S ABOUT THE MOST <a 
BLOODTHIRSTY OF ALL INSECTSy 
AND LIKES NOTHING BETTER ieee 
THAN TO KILL AND DEvounse 
A FISH OR AN EL / a -_—, 


rem taie 


CARRYING 
DOWN BUBBLES! 
FOR AFRESH 
AIR SUPPLY, 
AND FEEDS, 
MATES, AND SHELTERS ITS EGGS 
IN THIS UNDERSEA RETREATS 
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DUST CLOTH ON SPOOLS. With a new-type 
dust mop, a fresh cleaning surface can be exposed 
at any time by turning a spool that unrolls cloth 
from another spool on the other side of the mop 


KEEPS JARS 
HOT OR COLD 


When a quartsize 
gloss fruit jor is 
placed in the con- 
fainer pictured be- 
low, its contents 
are. kept hot or 
cold for hours. A 
insulating ma- 
terial fills the 
container's jacket 


LIGHT FOR ICE BOX 


Interior lighting for ice 
boxes and gas-operated 
refrigerators is pro 
by o compact unit con- 
toining @ flash-light bulb 
cand two dry cells. A wire 
trigger turns off the light 
when the door is closed 


CABINET HAMPERS 


Here are two versatile 
daundry hampers. The 
one above has a con- 
cealed compartment 
for shoe-shining equip- 
ment, the hinged door 
forming a foot rest for 
polishing. At the left 
is o hamper with built- 
utility shelves for 
storing various house- 
hold supplies. Both 
have woven-fiber fin- 
ish, with tops of a 
plastic material resem- 
bling mother-of-pearl 


SPINACH WASHER. Tumbled over and over in the revolving 
tage of this odd device, spinach is washed thoroughly by a 
spray of water from holes in the central tube. The cage is 
turned by a stream playing on the curved fins seen at the end 


ROLLERS FOR WASHING. Dainty fabrics can be laundered 
safely with the devi 
tandem on a convenient handle, are run over the soaked cloth 
spread on a drain board, to force it 


shown below. Rubber rollers, mounted in 


ir and suck out the dirt 
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TURNS COFFEEPOT 
INTO TEAPOT 


Glass coffeepots can 
be used for making tea 
by the addition of a 
handy serving top. Fit- 
ting into the neck of 
the flask, and held in 
place by spring clips, 
the compact device in- 
cludes perforations 
for straining out the 
leaves and o spout for 
pouring the beverage 
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BAG KEEPS LETTUCE FRESH 


I) Lettuce and other salad greens are protect- 
‘ed from wilting in this moistureproof bag. 
Before serving, the bog is hung over the 
sink ond water drains out through on eyelet 


mr PEST ERE 


HANDY TOWEL HOLDER 


The space-saving fixture seen below 
has o rubber membrane with diagonal 
slits thet grip the fobric of a towel 

ee 


KITCHEN TABLE SLIDES 
BACK INTO CABINET 


When not in use, a new kitchen 
table slides back into a cabinet 
which also provides space for 
storing pots and pans. Telescop- 
ing side rails support the table 
when it is extended, and the fold- 
ing leaves give as much working 
space as is desired. The cabinet 
has a rustless metal top, and 
three drawers to hold tableware 


NOVEL BUTTER DISH. Butter is pro- 
tected in the refrigerator, and kept cold 
and firm on the table, in a glass dish with 
tightly fitting cover. Holds a quarter pound 


vel 
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Dr 


'OR the tenth time, John Knowles 

glanced apprehensively at his oil 

gauge and nervously tapped its 

glass cover to reassure himself 
that the needle hadn't stuck. Then, to 
make doubly sure, he threw out the 
clutch and took his foot off the ac- 
celerator so that the motor slowed to 
idling speed. The oil-gauge needle im- 
mediately dropped to a few pounds in- 
stead of its normal position near the 
thirty-pound mark. When he speeded 
up the motor and let in the clutch 
again, the needle swung up to its for- 
mer position. 

“That settles the oil-pressure ques- 
tion, all right,” he muttered to him- 
self. “So whatever that confounded 
squealing is, it certainly isn’t coming 
from a dry bearing in the motor. With 
all that oil pressure, I don’t see how 
any bearing could run dry.” 

The noise continued, however, and 
was very pronounced when he had to 
go slowly in traffic. 

“I just hope I can get to Gus’s place 
before there’s any damage done,” 
Knowles grunted, as he rounded a 
curve and the sign of the Model Garage 
came into sight. 

Gus Wilson, mechanic and half owner 
of the establishment, slid open the door 
at the sound of Knowles's horn. 

“Where'd you get the canary?” he 
asked with a grin, when he heard the 
chirping squeal that was coming from 
under the hood of the car. 

“Is it something serious?” Knowles 
asked nervously, after he had stopped 
in the shop. 

“Serious!” Gus grunted, walking 
over to the car and lifting the hood. 
“There’s no noise a car can develop 
that sounds worse and means less than 
that commutator squeal. That’s what 
you've got. Ordinarily, the brushes of 
the generator slide on the surface of 
the commutator without making any 
noise. But once in a while, when con- 
ditions happen to be just right for it, 
the commutator takes on a glaze that 
causes the brushes to vibrate like violin 
strings when you scrape a bow over 
them. 

“If you just forget about it,” Gus 
continued as he lifted the hood and ap- 
plied a screw driver to the dust band 
over the commutator, “the chances are 
about a thousand to one that the noise 
will go away in a day or two, and you 
may never hear it again as long as you 
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iving a Car 
by Ear 


Every Noise Has a Meaning of Its Own, 
But the Ones That Sound the Worst Are 
Not Always the Ones That Mean Trouble 


Gus slid open the door at the sound of Knowles’s horn. "Where'd you get the canary?" he 
asked, when he heard the chirping squeal that was coming from under the. hood of the car 


own the car. Or it may come back 
from time to time. If you want to get 
rid of the squealing, all you have to do 
is to clean the commutator like this.” 

He took a small, flat-ended stick, 
pulled a piece of stout cloth over the 
end of it, and pressed it against the 
spinning commutator. The noise stopped 
at once. 

“Always use a piece of wood, never 
the end of a screw driver,” Gus cau- 
tioned, “and a stout piece of cloth that 
won't tear into shreds and get caught 
under the brushes. If it still squeals a 
bit after a cleaning like this, put just 
the tiniest trace of petroleum jelly on 
the cloth and try it again. That'll cure 
the most stubborn case of commutator 
squeal you'll ever run across.” 

“That's a relief, Gus,” said Knowles. 
‘Put it on my bill.” 

“That'll be a big item,” Gus laughed. 
“Killing one canary—ten cents.’ For- 
get it!” 


By MARTIN BUNN 


“All right, then, fill up the gas tank 
and check the oil,” iowles smiled. 
“I suppose you think I'm an awful 
nuisance, Gus,” he went on, after he 
had backed the car out to the pump, 
“but I can't help worrying when I hear 
any funny noise.” 

“It's a lot easier on your pocketbook 
to be that way,” Gus grunted, as he un- 
hooked the gas hose and started the 
pump motor, “than it is to be one of 
those birds who never suspect there's 
anything wrong till a wheel drops off 
or the motor quits cold. 

“The big thing,” he continued, “is to 
get to know which noises mean things 
that don’t amount to much—like that 
commutator squeal, for instance—and 
the noises that spell trouble coming. 
Take brakes that howl just as you 
come to a stop. There’s a noise that 
doesn’t necessarily mean that the 
brakes are going bad. Sometimes, after 
a couple of thousand miles, the brakes 
on a new car will develop a squeal that 
will last for a few days and then go 
away for (Continued on page 148) 
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Fig. |. Screen made from a grassimatting rug 
glued between frames of window-stop molding 


N THE construction of folding 
screens, the amateur craftsman 
has an exceptional opportunity 
to create something that is beau- 

tiful in itself and also of consider- 
able utility. One or more screens 
can be used in almost every home 
as a decoration, to add a bit of 
light or color to an otherwise bare 
wall or corner, to conceal some un- 
sightly object, or to block off part 
of a room. 

One attractive screen illustrated 
(Fig. 1) is nothing more than sec- 
tions of a Japanese grass rug glued 
between frames made of window- 
stop molding. The molding should 
be rabbeted on the back to provide 
a recess for the matting, and the 
corners should be strengthened 
with metal braces (Fig. 2). Any 
design on the rug should be care- 
fully matched on the different panels. 
Other coarsely woven fabrics, such as 
monk's cloth or burlap, could be sub- 
stituted for the grass matting with 
equally good results. 

For a lighter screen, a thin cloth can 
be used for the panels, and the frame 
made of metal tubing. In Fig. 3 the 
frame is an aluminum tube, and the 
panel is of silk. The tube is slotted 
with a hack-saw blade and shaped on a 
form (Fig. 4). If the tube is cut open 
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Wood and Metal Frames— 
Matting, Silk, and Wall-Paper 
Coverings—Plywood and 


Wall Board—Photomurals 


By 
MERLE 
TERRILL 


before bending, the curved section 
should be filled with lead to keep it 
from kinking. After the tube is bent, 
the lead can be melted out. 

The cloth is doubled, and the edges 
are sewed together to form a sack like 
an oversize pillowcase. The edge of the 


DECORATIVE 


folding Screens 


AND HOW TO MAKE THEM 


Fig. 2. Tacking matting on the 
back of one of the frames, The 
molding is rabbeted on the back 
to form a recess for the matting 


cloth is slipped into the tube and 

held by sliding a coil spring, such 

as a spring curtain rod, into the 

tube and inside ‘the cloth (Fig. 

7). The spring is pushed all the 

way around, pulling the cloth into 

the tube and holding it securely. 

Before fastening the cloth to 

the frame, however, a wooden rod, 

to which the cloth is attached 

(Fig. 6), is slipped inside the bot- 

tom tube. A short length of tube is 

split in half and screwed onto each 

end (as in Fig. 5) and then slipped 

into the side frame as_ illustrated. 

After the cloth is fastened to the frame 

all around, the crosspiece is pulled 

down to stretch the cloth, and secured 
with small screws. 

In making solid screens, either ply- 

wood or hard-pressed composition 

board may be used. For a novel ef- 
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Fig. 3. 
tubing, 


Frames are of aluminum 
panels of stretched silk 


fect, try this: Boil a piece of %-in. 
hard-pressed board in water for fifteen 
minutes and clamp it over a curved 
form until dry. Cover it with flexible 
wood or the less expensive imitation 
woods made on paper. If you construct 
the screen in sections, hinge the sec- 
tions together with copper hinges made 
as detailed in an accompanying draw- 
ing because the thinness of the panels 
will not permit regular screen hinges 
to be used. 

Although screen panels may be made 
of solid plywood, a better way is to 


Fig. 6, How the rod 
ig pushed through 
the “doubled cloth 


| Fig. 7. Inserting 
the spring, Loter 
| the crosspiece is 
pulled down tightly 


glue sheets of %4-in. plywood on each 
side of light frames. This will give a 
lighter screen and will also eliminate 
twisting, which is apt to occur if a sin- 
gle sheet of thicker plywood is used. 
For a truly beautiful screen, there is 
nothing like a photomural. If you can 


Fig. 4, The tubing 
x, is bent over a form 

‘offer being slotted 
and filled with lead 
at the curved section 
to prevent kinking 


Fig, 5. Lower joint 
showing short half 
section of tube fas- 
tened on end of rod 


make your own enlargements, a photo- 
mural like that shown below need not 
cost more than three dolls If pos- 
sible, buy the paper in rolls and make 
the panels in one piece to avoid seams. 
If you cannot avoid seams, make the 
picture so that the sections overlap a 
little; then when you mount them, slip 
a thin strip of metal under the over- 
lapping portion and cut through both 
sheets with a razor blade. This will re- 
sult in a perfect joint. 

To make a sketch for a special 
screen, fasten a sheet of paper on the 
wall and project a photograph onto 
this as a guide. 

Also, don't overlook that old stand- 
by of folding screens—wall paper! You 
can find hundreds of designs and col- 
ors, ranging from small and 
all-over designs to large tapestrie 
colorful landscapes and murals. 


If thin, hard-pressed composition board is 
used, special hinges are made from copper 
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The working drawings and 
a view of the assembly as 
if seen from underneath 


Lathe Chuck Jaws Adjusted 
with Carpenter's Brace 


LATHE-chuck 
jaws can be run 
in or out quickly 
by inserting the 
square end of a 
5g-in. tap and us- 
ing a carpenter's 
brace to turn it, 
as illustrated. 
This method is 
particularly use- 
fulonlargechucks 
where the fric- 
tion is too great to 
permit the jaws to 
be adjusted with 
a breast-drill set- 
up.—W. W. 
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Steel Tape Used as Spoon 


to Reach into Bottles 


dee 
ees 


The bench holds the tubs close to the wringer, and 
there is a removable stand for the clothes basket 


OR use with a modern washer, I con- 

structed the laundry bench illustrat- 
ed. It is just the proper height to bring 
the top of the tubs up near the wringer, 
and much back-bending labor is saved. 
As a new feature, I added a removable 
stand for the clothes basket. 

The drawings and list ef materials at 
the end of the article give all the essen- 
tial information for building a similar 
bench and stand. The ends of the bench 
are made from 1%-in. stock, finished 12 
in. wide; the top, from several narrow 
strips because a solid top, being fre- 
quently wet, would be likely to warp 
badly. The ends are reénforced with 
1-in. by %-in. band iron, and similar 


metal strips are used for braces between 


the ends and the top. While this is not 
essential, the use of the strap iron will 
add years of service to the fixture. 
The stand is attached to the bench 
with a pair of metal hooks or clamps 
made from the same strap iron, which 


is easily (Continued on page 127) 


WHEN small quantities of dry pigments, dyes, 
or other shop chemicals are to be removed from 
deep, wide-mouthed bottles, there is rarely a 
suitable spoon at hand. A good substitute in such 
eases is a steel pocket tape of the type shown, 
which is curved and quite stiff. It will also serve 
for mixing and stirring, provided the mixture is 
one that will not injure the metal. 


A sparkling white Christmas tree moy be 
obtained by spraying it with calcimine and 
dusting it with powdered mica "snowfakes" 


PARKLING, all-white 

Christmas trees may be 

prepared by several sim- 

ple methods so as to 

rival the beauty of soft, feathery snow 

as it clings to the green needles of 

spruces and firs. Trees thus frosted pro- 

vide a new type of background against 

which to display colored lights and glit- 
tering ornaments. 

If an ordinary cut tree is to be used— 
not a growing tree—a good coating con- 
sists of the so-called “washable” or 
casein-base type of calcimine. Mix this 
in the proportions of one cup of the 
prepared calcimine to one cup of water. 
Stir well, strain through cheesecloth, 
and put in a garden hand spray, pre- 
ferably of the continuous-spray type be- 
cause this form of “gun” will give 
smoother results. 

Set the tree up firmly in the yard and 
apply the first coat. After this is dry, 
spray on a second coat and, while the 
calcimine is still wet and sticky, dust 
the tree with powdered mica flakes, 
sold in packages for use as Christmas- 
tree “snow.” These flakes will adhere 
at countless angles and reflect light in 
a realistically glittering form like gen- 
uine snow crystals. 

The tree may be removed indoors 
whenever you are ready to decorate it, 
or it may be left to stand outside, if 
you wish to use it for an outdoor orna- 
ment. 

My Scotch ancestry makes me re- 
volt at the idea of cutting down good 


RALPH G. WARING 


Crystal 
Christmas Trees 


trees for only a few weeks’ use, so I 
prefer to purchase a fine specimen at 
the nursery, even at double the usual 
cut-tree rate. The tree is dug up with 
a large ball of earth around the roots, 
and this is wrapped in burlap, water- 
proof paper and clean canvas to permit 
it to be brought into the house. After 
the Christmas holidays, the tree is 
replanted in a reserved space in the 
garden that has been kept from freez- 
ing by a previously applied straw, ma- 
nure, leaf, or peat-moss mulch. 

A live tree may safely be whitened 
by applying a coat of ordinary glue- 
base calcimine of the nonwashable type. 
The coat should afterwards be washed 
off with a fine spray under water pres- 
sure from the hose before the canvas 


If a live Christmas 
tree is used, wrap 
the burlap-covered 
roots in waterproof 
paper and canvas 
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around the roots has been taken off. 
This is done so that no lime can get to 
the roots of the replanted tree. 

For indoor use, either type of tree 
may be given an alternative treatment. 
Dissolve an ounce of alum in a quart 
of hot water, and use this in mixing 
nonwashable or common calcimine, the 
proportions being one cup of liquid to 
one cup of powder. When the mixture 
has been strained and sprayed on the 
tree, the alum crystallizes out to give a 
luster entirely different from the mica 
flakes. A second spraying with hot 
water containing two ounces of alum to 
a quart will greatly enhance the crys- 
talline effect. 

If this treatment is applied to the 
usual cut form of Christmas tree, the 
needles will adhere for a much longer 
period than would ordinarily be true of 
the unsprayed tree. 

‘Those who live where the Christmas 
weather is usually cold and clear with- 
out snow can have a glittering outdoor 
tree by applying a mist spray of warm 
water to the tree at such a distance 
and rate that the spray freezes to the 
tree almost as fast as it falls. Perhaps 
even the garden hose with the nozzle 
set at a very fine mist would do the 
trick. 

Another ef- (Continued on page 119) 
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Get in Step 


/EADLINES 
in news- 
papers 


& throughout the 

— country reflect the 

Oficial Magazine success of the Na- 
POPULAR SCIENCE tional Homework- 
MONTHLY shop Guild and its 
affiliated clubs. 


Wide-awake programs and varied ac- 
tivities have created news of a type not 
heretofore recorded by the press. 

Newspaper clippings, photographs, 
and reports submitted to Guild head- 
quarters during the past few years are 
a definite indication of this. The few 
clippings reproduced above are just a 
sample of hundreds of similar news 
items in the Guild's records. 

The amateur craftsman no longer 
works entirely by himself. Instead, he 
belongs to a home workshop club where 
he learns more about his hobby and 
participates in projects that interest 
the entire community. He has become 
an integral part of a movement that is 
sweeping the nation. 

Every intelligent home workshop en- 
thusiast has come to realize that his 
hobby has taken on a new significance 
since the National Homeworkshop Guild 
began sponsoring clubs. There is, in 
fact, no better way to improve one’s 
craftsmanship than by joining a home 
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JOIN THE NATIONAL 


workshop club. Demonstrations, lec- 
tures, moving pictures, exhibitions, and 
the like, which are a part of every 
club's programs, are planned with the 
thought of assisting members with their 
work. As a result, each annual home 
workshop exhibition held by a club re- 
veals a definite advance over the pre- 
ceding one: the projects are more 
varied and more expertly finished with 
respect to details. 

If you want to participate in the 
benefits that membership in the Guild 
can give you, organize a home work- 
shop club in your community now. 
Monthly bulletins containing a wealth 
of ideas and information, job sheets, 
surveys of available program material, 
and lists of agencies lending moving 
pictures without charge are sent to each 
club (see P.S.M., Oct. '37, p. 101). These 
services, all of them free, will help you 
build up a club that is a vital force in 
your city or town. 

It's easy to start a home workshop 
club and, once formed, you will be sur- 
prised to find how many other persons 
will become interested in it. To help 
you get started, the Guild has prepared 
a special three-page bulletin containing 
full instructions. This bulletin and an 
application blank will be sent gratis 
upon receipt of a large, self-addressed 
envelope bearing a three-cent stamp. 


‘Hundreds of T, 


\ “or Poor Tots 


bhi 
undreds 


Oys Made a 


in County} 


of toys, made; 


HOMEWORKSHOP GUILD 


The Guild will recognize as a club 
any group of five or more persons who 
are at least sixteen years of age. There 
are no obligations attached to joining 
the Guild. All its services—as well as 
a charter and annual affiliate cards for 
the members—are free, because the sole 
purpose for which it was founded four 
years ago was to promote the home 
workshop hobby. 

Get in step with other amateur crafts- 
men by becoming affiliated with the 
Guild. Clip out the coupon below or 
write a letter now. Failure to take ad- 
vantage of this offer means that you 
are foregoing a great opportunity. 


National Homeworkshop Guild 
347 Fourth Avenue, New York 


Please send me, without cost or obligation, 
full particulars on how to organize a home 
workshop club. Tell me how my friends and 
Ican belong to the National Homeworkshop 
Guild, and what the Guild will do for us. 

For your use in sending me this material, 
I am inclosing a large (legal size), seli-ad- 
dressed, stamped envelope. 


NAME. 


ADDRESS... 


see STATE eee 


CITY... 


(Please print very clearly) 


TURN TO PAGE 116 FOR THE LATEST REPORTS OF HOME WORKSHOP CLUBS. 


THE EXPERT‘S 


Riding out on one of New York’s 
popular ski trains last winter, a 
member of our staff sprang a por ———_ 4 
ticularly hard question about the : 

design and construction of skis on 4 5 Be 
a group af expert skiers. It had 7 ee 
them stumped, and at length one f 

of them said, “That's something it a $ = 
would take Andre himself to an- , : 
swer!” 

We found out later that there 
was good reason for this remark, 
for Andre has almost literally lived 
his life on skis. He started when \ 
he was six years old... spent half m7 
of his enlistment in the Finnish on 
army on skis... and later skied in ~ f 
Russia, Switzerland, Canada, and Zz t 
United States. He is an authority 
on the construction, care, and re- 
pair of skis. 


The tip of the ski 
is wrapped heavily 
in burlap, boiled for 
half an ‘hour, then 
bent and left to cool 


Lines are squared 
across the billet 
at points marked 
A, B, C, D, and E 
in Fig. | opposite 
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» High- 


KI HEIL! Are you a skier, or do 
you want to be one? If so, start 
now to make a pair of skis so 
that you can enjoy the thrill of 

shooting down snow-covered hills or 
skiing cross-country when winter comes. 

Practical experience and scientific re- 
search have proved hickory to be the 
best wood for making skis. Compared 
to ash, second best, it has approximate- 
ly 25 percent greater strength in com- 
pression and 20 percent in bending, 
contains 75 percent greater shock re- 
sistance, and is 40 percent harder. 

A ski reaching the base of the palm 
when the hand is stretched overhead is 
about the right length, although the 
racer and the fast skier will prefer one 
from 3 to 5 in. longer. An average 
length is 7 ft. 

To make a pair of 7-ft. skis, select 
two pieces, or billets as they are usually 
called, of hickory or ash 1% by 4 in. by 
7 ft. 6 in. Pay special attention to the 
grain; it should run straight the entire 
length of the ski. Discoloration, knots, 
and other irregularities are not per- 
mitted in an ideal pair of skis, which 
should be matched for weight, flexibility, 
bend, and flat grain. If the billets are 
damp or have been stored out-of-doors, 
keep them in a warm, dry room for 
several weeks. 

Plane one narrow and one wide sur- 
face at right angles. In the exact cen- 
ter of each billet on the wide-planed 
side, cut a groove %% in. wide and 3/16 
in. deep with a rounded bottom, be- 
ginning one quarter way from the tip 
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WAY OF MAKING 


Grade 


...and it's the easiest way, too 


By 


JULES E. ANDRE 


and continuing to the back end. The 
beginning of the groove should be 
gradual. 

Special planes are available for cut- 
ting grooves, but if you do not have 
one, the operation may be done in one 
of several other ways. About three 
close cuts can be made on the circular 
saw, the wood then gouged out, and 
the groove smoothed with sandpaper 
attached to a dowel. If no power saw is 
available, the entire groove may be cut 
with a gouge, but remember that it 
must be absolutely straight. Ingenious 
craftsmen will be able to fashion a 
suitable plane, using the sharpened, 
rounded end of an old flat file as a cut- 
ter, held in a block of wood with a 
rounded base. No matter how the 
groove is made, arrange some sort of 
a guide so that it will be in the exact 
center and perfectly straight. 

On the top side draw a center line to 
correspond with the 
middle of the groove 
and mark the billet as 


shown in the drawing P 


marked Fig. 1. Draw 
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Skis 


a line connecting all the 
points, beginning at A and 
prolonging it in a full curve 
to the intersection of E and 
F. A short tongue about 14 
in. wide is often left at the 
very tip, but a fully curved 
end is easier to shape. Saw 


or shave the wood on these f 
lines and cut off the end at J 


A. Use the resulting ski- 
form to draw the pattern on 
the second billet, taking care 
that the grooves coincide. 
Prolong the lines B, C, and 
D onto the sides of the billets 
and mark (Con- 
tinued on page 124) 


In forming the necessary arch 
or camber under the middle se 
tion, the grooved surface of 
the ‘ski is heated with a blow- 
torch and bent inch by inch 
over a bench or other readily 
moved object as shown at left. 
Below, waxing the finished ski 


Fastening the toe 
iron and, at left, 
the complete har- 
ness and ski boot 
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There is more to this 
neat, modern-looking 
box than meets the eye. 
The base opens up to 
reveal a jewelry tray 


‘et compartment for jewelry in the 
opened by giving it a strong pull 


Letter Holder Formed 
of Brass Scrolls 


HIS novelty letter holder will keep as many as 
twenty-five letters together until they are mailed. 
The base is shaped from a disk of nickle-plated zinc 


or other suitable metal. This 
may be done by clamping 
a 2%-in, disk of the metal 
to a 2%-in. plywood disk 
and turning the edge with a 
wooden mallet, as illustrated 
at the right. 

To the base rivet a 12- 
in. length of spring brass 1 
in. wide. Trim the corners of 
the latter, then bend the 
ends into the shape of two 
scrolls. Coat the brass with 
thin lacquer to preserve the 
bright finish—W.K. 
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The box was designed 
f originally to contaii 
- handkerchief: 


s, but it 
| may be used for other 
~ purposes. If lined with 
cedar, it makes on 
excellent cigarette 
box. It is constructed 
os shown at the right 


for Hi 


IDDEN compart- 
HH ments in furniture 

or novelties always 
have a fascination, and 
there is one contained in 
the smart-looking modern 
handkerchief box shown 
in the accompanying illustrations. The 
box may, of course, be used for other 
purposes. By lining it with cedar, for 
example, it can be converted into a cig- 
arette chest. 

Build the upper part of the box first, 
using walnut or some other hardwood. ¢. 
Simple butt joints are strong enough, 
but if a circular saw is available, more 


- elaborate joints of the rabbeted variety 


may be attempted. 

The cover, of the set-in type, rests 
on the tops of four %4-in. square 
wooden braces. If desired, hinges may 
be added. The knob is of modern de- 
sign, as shown. All pieces are securely 
fastened with a few small brads and 
glue. 

For the base, make another small box 
of pine or whitewood. Instead of nail- 


A phantom photo 
showing both 
scrolls of the let- 
ter holder. 


of the metal base 
over a wood disk 


Box Has Secret Tray 


ding Jewels 


ing this in place, hinge it to the bottom 
of the upper box with two small brass 
hinges. A  spring-and-ball cupboard 
catch holds the base in position on the 
front side. This is set into a narrow strip 
of wood, which, in turn, is screwed to 
the bottom of the upper box. The strike 
plate is screwed to the inside of the 
base. 

Hinges and catch should not be 
noticeable from the outside. The base 
should appear to be nailed to the upper 
box and should open only when a strong 
pull is exerted on the bottom. 

‘The choice of finish depends on the 
materials used and the craftsman’s 
taste. The model illustrated was finished 
in natural wood color with two black 
stripes enameled in the positions indi- 
cated. The base was finished with black 
enamel. 

As an added convenience, divide the 
jewelry compartment into spaces for 
rings, pins, and other trinkets. Line all 
divisions with plush. Give the inside of 
the upper box two good coats of thin 
shellac.—GEORGE B, HARRAN. 


Old Meat-Saw Blades 
Useful in Shop 


ISCARDED butchers’ meat-saw 
blades, purchased from a local meat 
market for a few cents each, are use- 
ful for various craftwork purposes. To 
hold them, you can buy a second-hand 
saw frame, borrow one from your 
butcher, or devise a wooden bucksaw. 
Recently I had to cut 2 in. from the 
end of a marble slab 2 in. thick and 18 
in. wide. An ordinary hack saw was not 
large enough, but I did the work with 
three butchers’ saw blades. They are a 
bit dull when the butcher discards 
them, but sharp enough for other uses. 
For example, I cut the bottom from a 
clay flowerpot by scoring it gradually 
with a saw blade. The open part of the 
pot was then used to hold a melting 
ladle over a stove.—N. F, DEGAGNER. 
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GIFT CRAFTWORK 


Novel Totem-Pole 
Smoking Tray 


OR, those who enjoy whittling, this 
totem-pole ash tray and pipe rest is 

an unusual and highly decorative proj- 
ect. The base may be modified, if de- 
sired, to serve as a pen-and-ink stand. 
‘The tools necessary are a sharp, thin- 
bladed knife, several small chisels and 
gouges, hand drill, ball-peen hammer, 
sandpaper, an¢ small paintbrushes. Ma- 
terials: 1 pe. gumwood or other close- 
grained, easily carved wood % by % by 
11% in. for pole; 1 pe. 5/16 by % by 4 
in. for wings; 1 pe. 3/16 by % by 1 in. 
for nose; 1 pe. 4 by 1% by 1% in. for 
base at bottom of pole; 1 pe. % by 3% 


A Child’s Nursery-Rhyme Book Rack 


HAT must have been a sour note the 

cat pulled out of the old bull fiddle 
to make Bossie arch her tail and jump 
clear over the barn and the moon. The 
dish on the kitchen table heard it, too, 
and grabbed his spoon and ran right 
out of the door. Towser 
was used to sour notes so 
he just sat back and had 
a good laugh at the whole 
bunch. 

You can _ reproduce 
this whole nursery-rhyme 
scene on a child’s book 
rack, The bottom and 
ends are cut first and as- 
sembled with screws. The 
back is then cut out on 
the jig saw and nailed in 
place. The details are 
added as shown, the ani- 
mal figures and the dish 
being jig-sawed from thin 
wood. 

The sky is painted dark 
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B- BLUE N= NATURAL 
LW age BK- BLACK (0G-OUVE GREEN 
* GREEN. R= RED. 
y UB-LIGHT GLUE = W- WHITE 


by 55% in. for base; 1 dowel 4 by 1% 
in.; 1 pe. lightweight copper 3 by 4 
in. for tray; red, blue, yellow, green, 
black, and white oil colors in tubes (of 
any inexpensive grade); turpentine for 
thinning the paints; and walnut wood 
stain. 

The drawings are practically self-ex- 
planatory. The deeper parts of the carv- 
ing are indicated by the heavier lines. 
In the front and back views, the carved 
designs are represented on the left, and 
the completed designs, both carved and 
painted, are shown on the right. Recess 
A in the base should have sloping sides 


blue blended with light blue around the moon. 
moon is yellow with black markings. The cow is black 
and white, and the trees a very dark green at the top 
shading into black at the base and lightly tipped with 
silver on the uppermost leaves. The house and barn 
are white with dark doors (Continued on page 125) 
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and slightly rounded corners, and recess 
B must be worked out to fit the pipe it 
is to hold. 

To make the tray, place the copper 
over depression A and peen the metal 
into shape; then trim the edges. 

After doweling and gluing the parts 
together, stain the entire assembly wal- 
nut and allow it to dry thoroughly. Then 
paint the base of the totem pole black 
and color the pole.-—HOWARD REID, 


The 
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Left, the complete rack. 
main dimensions. Upper 


Above, the front view with 
right, o close-up of one end 
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Adding Boiler and Cab 


TO OUR 
NEW 


Locomotive 


Model 


By HAROLD V. LOOSE 


UILDING the boiler and cab of our 
new, simplified locomotive model* 
is about the most absorbing part 
of the whole job. These elements 

of the superstructure are the ones 
that give the steam engine its character- 
istic shape and make it so much more 
appealing than a Diesel or electric lo- 
comotive. 

Most American motive power lit- 
erally bristles with detail. Domes, hand- 
rails, and rows of piping make our 
engines an interesting contrast to the 
sleek, smooth locomotives used in Great 
Britain. The Hudson type is no ex- 
ception to this rule—in fact, it is cov- 
ered with so many small outside fittings 


*Complete instructions for building the locomotive 
frame and running gear, accompanied by full-size draw- 
ings, were given in the preceding issue (P. S. M., Nov, 
‘37, p. 89.) 


that building a perfect 
scale model is a task 
only for the experienced 
model maker. Fortu- 
nately, in HO gauge it 
is feasible to leave off 
much of the piping and 
other details without 
impairing the appear- 
, ance of the model. 

Construction begins 
with the boiler, which 
is a piece of 1-in. brass 
tubing, 4 11/16 in. long. 
After squaring the ends 
off with a file, mark 
four center lines at top, 
sides, and bottom to aid 
in keeping everything 
in line when the details 


"Prototype" is what a model maker calls the original 
of his model, and here's ours—a Hudson-type locomotive 
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The finished locomotive and tender are 14 in. long. Thi: 
because it allows much simpler construction than otherwise would be possible 


is an ideal size 


are added. In the bottom at the rear 
end, cut a slot % in. wide and 1% in. 
long. This provides clearance for the 
transmission gears. 

The next parts to add are the stack, 
feed-water heater, steam dome, and 
sand dome. The first is a bit of tubing 
filed to fit the contour of the boiler, 
while the second two are brass rod. The 
sand dome is made by taking a length 
of % by ¥-in. brass bar, heating it red 
hot, then quenching in water. This 
makes it soft so it can be bent to 
fit the boiler, after which it is filed to 
shape. 

All these parts are soldered on, and 
should be added before doing any other 
work on the boiler, because, being large, 
they call for a lot of heat in soldering, 
and this heat would cause other details, 
if present, to melt off. Build 
up a neat fillet of solder 
around the base of these 
parts, and when the job is 
finished, use an old file to 
clean off any excess. 

As mentioned in the pre- 
ceding article, the solder- 
ing work on this locomo- 
tive calls for a good-sized 
soldering iron and plenty 
of heat, Soldering paste of 
the noncorrosive type should 
be used; and, of course, all 
surfaces must be cleaned if 
the liquid metal is expected 
to stick to them. It is a good 
idea to have a pot of water 
on hand, and when a part 
has been soldered, to dip the 
whole boiler so as to cool 
it. This keeps it from get- 
ting too hot to handle. If 
any trouble is experienced 
through some parts melting 
off while the others are be- 
ing soldered, wrap those 
first soldered in a damp rag. 
This keeps them from get- 
ting too hot. 

The fire box and cab parts 
are cut from thin sheet 
brass. Do not use sheet iron 
for these parts, as the fer- 
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rous metal will cause a short circuiting 
effect in the field magnet of the motor, 
reducing its power. Anneal the parts 
after cutting them out, then bend to 
shape and solder, using plenty of the 
liquid metal in all the joints. Afterward, 
make all the corners sharp and clean 
with a file. Note how the fire box is 
joined to the boiler by a strip of thin 
brass curved to fit inside these parts. 

The small windows in the cab front 
and back are made by drilling holes and 
filing the openings to shape. The large 
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cab windows may be made in the same 
way, or punched out with an old wood 
chisel or sharpened screw driver. Win- 
dow frames will improve the appear- 
ance of the cab sides, but it is rather 
difficult to make them neatly. 

The pilot, or cowcatcher, really is 
part of the chassis of a locomotive, 
rather than the superstructure, but in 
this model it has been found more con- 
venient to make it part of the boiler. 
It is cut from a sheet of 1/32-in. an- 
nealed brass. The only difficult part is 
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ler parts 
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boiler and cab, 
the pilot and sm 


Fuil-size drawings of the 


the motor. Note that the 


cutting the slots in the pilot. To make 
these, clamp the marked-out material 
to a strip of plywood or other moderate- 
ly thin wood in the vise, then take a 
hack saw with a 32-tooth blade and 
carefully cut the slots right through 
both wood and metal. The wood keeps 
the saw from cutting too quickly and 
stripping its teeth. You will have to 
change the relative position of wood 
and metal for each slot, because the 
wood would split otherwise. 

The saw will leave the bars of the 
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pilot rough and crooked, and it will be 
necessary to smooth them with a strip 
of emery cloth. Straighten them, bend 
to shape, and solder on the little cross 
strip at the bottom. 

The coupler is a commercial article, 
although you can file up a dummy from 
brass, if desired. It is pivoted on a small 
escutcheon pin. The real Hudson loco- 
motives have a front coupler that drops 
down flush with the outside of the pilot 
when not in use. If your model is not 
intended for actual running, you may 
wish to put the coupler in this position. 

The smoke-box front is, like the 
wheels, a commercial article, but if you 
have a lathe, you can make one from 
brass, as shown in one of the drawings. 


Cab 
Sack DOME 


THROTTLE = 


OUTSIDE 
STEAM PIPE 


BRASS 


The lugs are made from model-railroad 
track spikes inserted into holes drilled 
in the head and soldered from the back, 
while the headlight is a piece of brass 
tubing. If you want a working head- 
light, there is plenty of room in the 
boiler for a flash-light bulb. It can be 
wired directly to the third rail, or bat- 
teries may be carried in the tender. 

The two air reservoirs are soldered 
to the left side of the boiler, and con- 
sist of lengths of %4-in. brass rod. Some 
Hudsons have one tank on each side; 
others have this arrangement, so you 
can take your choice. 

Cut the running boards from 1/32-in. 
brass and file them to shape before sol- 
dering them to the boiler. You can 


‘oi SHEET 
BRASS 


BRASS STRIP 
CONNECTS 


NDIA BRASS 
TUBING 
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brace them with little L-shaped strips 
of brass, if desired, but this is not alto- 
gether necessary. Note the steam pipes 
on each side just below the stack. They 
should be made and fitted individually. 

A pair of ladders run from the for- 
ward ends of the running boards to the 
pilot beam. They are made of standard 
model builder's ladder strip, but if you 
prefer, you can solder them up from 
wire. The handrails are wire, and are 
supported on small lills (pins) soldered 
into holes in the boiler. 

The motor shown in the drawing is of 
the permanent-magnet type developed 
especially for HO gauge. This type of 
power unit is preferable to the ordi- 
nary series-wound motor since it can 
be reversed at any time simply by 
changing the direction of the current 
supply. This is important in model 
railroading, because when a locomotive 
is equipped with a permanent-magnet 
motor, it can be reversed from the 
panel board at will, no matter what 
part of the track it is on. 

The current required is six volts, di- 
rect current. This is preferably obtained 
from a storage battery. It need not be 
@ new unit—a battery too far gone to 
use in an automobile will serve very 
well. If you prefer to obtain current 
from the house supply, use a trans- 
former of the type sold with toy trains, 
and change the alternating current to 
direct current with a heavy-duty cop- 
per-oxide rectifier, which may be ob- 
tained from a radio-supply house. For 
occasional operation, power may be ob- 
tained from four dry cells which are 
wired in series. 

The method of mounting the motor 
and the construction of the tender will 
be described in the final installment 
next month. 


BOILER AND : 
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Inexpensive Bed Table 


HAS DETACHABLE LEGS 


UT the pieces for the table top to 

shape and chisel a depression in 
the back of the middle section for the 
easel leg. Assemble by placing two 
by 1%4-in. pivot pins at A to hold # in 
position, and glue the two sidepieces to 
the end sections. Nail C to the under- 
side of the table. Cut G from hardwood 
and glue to the top of C to match the 
depression in the back of EH. Bend D 
from 8- or 10-gauge brass or galvanized 
wire and mount as shown. 

Use large dowels or broomsticks for 
the legs or turn them in the lathe. 
Screw the cleats in place and bore holes 
through them for the legs, extending 
the holes 14 in. into the top. Make a 


Lamp-Socket Caps Used 
as Floor Flanges 


FLoor flanges for mounting -in. 
iron pipe on wooden bases may be im- 
provised from the caps of old lamp- 
socket shells, which are already thread- 
ed. Screw the pipe into a cap and 
clamp it in the vise with the cap upper- 
most. Plug the pipe with a bit of wood 
and fill the cap with melted lead. Then 
drill two or three equally spaced hoies 
at an angle through the flange for the 
mounting screws.—W. C. W. 
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is a convenienc 
cially in case o' 


For reading or serving 
meols in bed, the table = = 


FROM A DOWEL .- 


LIST OF MATERIALS 


Pe, Description Tr We L 
2 Sides— pine or birch 4 % 28 
2 Ends 3 
1 Top (E) . 
2 Cleats (F) ” 
1 Bottom (C)— 

pine or fir plywood ou 16 


Ratchet (G)— 
maple or birch 
Legs-—pine or birch 


snug fit so no glue is required. Finish 
with one undercoat and two coats of 
light enamel.—F, CLARK HUGHES. 


enameled SECTION AT 8-8 SHOWING 


RATCHET EASEL OR 
BOOK REST 


> DETAIL OF G 


A sectional through the center of the 
table and details of the adjustable book rest 


An Aluminum Lamp for Power Tools 


A LAMP that will throw a bright light 
on the work, yet leave the eyes in 
shadow, is a necessity for power tools, 
especially those used a great deal at 
night, as is the case with the machines 
in the average home workshop. If yours 
are not already so equipped, a home- 
made lamp like that illustrated is easily 
attached and throws 
a brilliant spot of 
light right where you 
want it. 

Buy a ten-cent alu- 
minum measuring cup 
and cut a hole in the 
bottom for the mouth 
of the lamp socket, 
which should have a 
nickeled shell, to har- 
monize. An easy way 
to do this is to impro- 
vise a tool as shown 
in the circle. The cut- 
ter is made from a 
heavy aeedle, and a 
bolt keeps the wooden 
block centered. 

In place of the 
wooden handle of the 
cup, if it has such a 


handle, substitute a small metal tube. 
‘The end of this tube can be slipped over 
the metal part of the handle, which is 
riveted to the cup. The tube then can 
be attached to the power tool by any 
convenient method, such as that shown, 
so that it can be moved about within a 
limited circle.—K. M. 


The lamp attached to a jig 
saw. The hole in the meas- 
uring cup, which forms the 
shade, is made with the im- 
provised circle cutter above 
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SHOP HINTS 


Movable Rack for Wood-Turning Tools 


Prussian Blue Stored 
in Old Grease Cup 


PRUSSIAN blue, which is used so fre- 
quently in the machine shop, can be 
kept handy in a dispenser made from a 
%-in. grease cup and a piece of 2 by 2 
by %-in. angle iron. One leg of the 
angle is drilled for wood screws, and 
the other is drilled and tapped to take 
the grease cup. A good place to fasten 
the dispenser is over the workbench 
as shown above.—GEORGE MILLER. 


W00D-TURNING chisels and small ac- 
cessories are usually kept in a rack or 
a cabinet on the wall of the shop. This 
is a neat and convenient arrangement 
if the lathe itself is placed near- 
by against the wall, but when, 
as not infrequently happens, the 
lathe is set up on a bench away 
from the wall or in some other 
location where such a rack can- 
not be used, it pays to make a 
movable stand of the type illus- 
trated. This can be wheeled right 
up to the lathe, yet moved out 
of the way when not in use. 

The accessory board is 10 by 
20 in., and the overall height is 


Pit Dug to Aid in Welding Big Gears 


The Trick of Unfolding a Band-Saw Blade 
oo 


BAND-SAW blades, large or small, can 
be unfolded easily and safely by grasp- 
ing the proper loop as shown at the 
right. As the saw is always under con- 
trol when this method is used, it will not 
tangle or spring apart suddenly and 
scratch you.—ROBERT PUTZER. 
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A HOLE dug in the ground, with 
I-beams around the top, speeds 
up the rebuilding of teeth on 
heavy gear sections and similar 
parts of machinery. As the weld- 
ing proceeds, the piece is lowered 
with a chain hoist. To save hav- 
ing to lower the work at too fre- 
quent intervals, the welder’s seat 
is given a wide range of adjust- 
ability. It is supported on the 
end of a section of 3-in. pipe, 
fitted horizontally to a vertical 
section of 8-in. pipe by a collar 
and set screw so the seat may be 
moved vertically or horizontally. 
A small timber under a gear 
tooth serves to steady the work. 
The teeth are finished with a 
grinder on a flexible shaft.—J. C. 


The stand is wheeled up to the lathe when needed. The base at left 
is made of wood; the one above was taken from a discarded cloak rack 


43 in. Two kinds of base are shown. 
One was taken from a discarded dry- 
goods store cloak rack; the other was 
made of wood.—Louis A. LEMBACH, 


> 


Setting Router Bit to Cut 
Grooves for Inlays 


WHEN using a router bit on a drill 
press to rout out work for inlays of a 
certain depth, simply bring the router 
bit down on top of a piece of tin set on 
the work and use a piece of the wood to 
be inlaid as a guide for setting the depth 
gauge as shown above. The tin is used 
so that the inlay will project slightly 
for sanding.—THOMAS B. OWENS. 
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by 


which to quench steel during 

the tempering process may 
be determined easily with the aid 
of an electromagnet made as 
shown. The tool is brought slow- 
ly toa red heat and the end of the 
electromagnet is touched to the 
cutting edge. When the temper- 
ature has been raised to the point 
where no magnetic attraction is 
evident, the tool has reached the 
critical point and is quenched at 
once in clean, cold water. It is 
then reheated and drawn in the 
usual way. 

This tester is much better than 
a permanent magnet for the pur- 
pose because it never loses its 
strength and, since it has a lam- 
inated core, transmits heat slow- 
ly. In fact, the end of the core 
may be placed directly in the fire for 
a long enough time to make the test. 
The tool also has other uses, such as 
removing iron or steel chips from drilled 
holes, retrieving nuts, washers, and 
other small parts that have fallen into 
inaccessible places, and holding small 
parts in position for assembly. 

The core is merely a bundle of soft 
iron wires of small diameter, although 
thin strips of sheet iron may be used 
if preferred. The coil form is made as 
shown from fiber. The shell of a burned- 
out 100-ampere cartridge fuse is just 
the right size for the tube. The coil- 
retaining washers are cut from 1/16- 
in. fiber board, pressed into position, 
and given several coats of shellac. A 


Te correct temperature at 


Holder for Using 


‘A HOLDER made as shown from a strip 
of aluminum or celluloid 14% in. wide 
and about 9 in. long is a convenience in 
consulting rolled-up blueprints. The 
roll is inserted in the circular end of 
the holder and one edge is pulled out 
as far as necessary. A single weight at 
the edge will then hold the print flat 
on the table or bench. The size may 
have to be changed to accommodate 
large blueprints.—H. R. WALLIN. 


Tempering Aided 


Electromagnet 


TOGGLE——._ DROP CORD 
SWITCH 


FIBER A 


WASHER 


FIBER 
WASHERS 


coi 


FIGER 
COIL-FORM 


2 


CORE oF 

SOFT iRON >} 
WIRES 

A-START OF 

COIL WINDING 


WASHER 
COIL- FORM I 
TUBE 
B-FinisH l 


METAL BAND 
MUST BEN 
SPLIT IF A.C. 
CURRENT 
15 USED 


iting Connections 


toggle switch is placed in the top of the 
tube and held with shims of sheet fiber, 
dipped in shellac. Before this is done, 
however, the coil is wound in even lay- 
ers. For 110-volt alternating current, 
use 14 Ib. single cotton-enamel wire, 
and for 6-volt battery operation, use 
2 Ib. of No. 16 single cotton-enamel wire. 

After the connections have been made 
and the switch inserted, several fiber 
washers are pushed into the tube to 
protect the wires and the bottom of the 
switch, and the core of soft iron wires 
is then forced into the tube. A metal 
band holds the wires together near the 
end, and it must be split as indicated if 
alternating current from a light socket 
is used.—W. C. CHENEY. 


Rolled Blueprints 


e/ 


A great deal of 
skill is needed 
| to keep the ball 
in motion. Left, 
how ball is at- 
tached to wire 


Small Striking “Bag“’ 
Made from a Ball 


INEXPENSIVELY made of scrap lum- 
ber and an ordinary sponge-rubber 
ball, this striking “bag” is a good imi- 
tation of the real thing. The ball is light 
but quite fast, and its small size makes 
it harder to hit, so that considerable 
skill is needed to keep it in motion for 
more than a few seconds at a time. 

The platform is a 2-ft. disk of wood, 
the thicker the better, supported by 
two right angle brackets fastened to 
the wall. To attach the ball, first punch 
a hole through its center with a large 
nail. Bend double a piece of stiff wire 
about 1 ft. long, thread the free ends 
through diagonally opposite holes in a 
metal button or small metal disk, 
through the hole in the ball, and through 
the holes in another button; then twist 
them tightly together, pressing the but- 
tons well into the soft rubber. Bend 
the ends of the wire around a nail and 
wrap them several times around the 
first twist, to form a small loop. Sus- 
pend the ball by a piece of light but 
strong cord from a short link of stiff 
wire threaded through a screw eye in 
the center of the platform as illustrated 
above.—Guy A. RAFUSE. 


Lorge blueprints are easily kept unrolled 
with this simple holder made from a strip 
of aluminum or celluloid curved as shown 
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GOOD BLUEPRINTS WILL HELP YOU BUILD BETTER PROJECTS. SEE PAGE 122. 
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SANTA CLAUS 
BRINGS A 


Sanding a chair leg. It is 
given a final polish with 
the back of the paper. At 
right, using cut-out pattern 
for seat as a guide to aid 
in boring holes at the cor- 
rect angle for the mortise 
to be cut in the chair leg 


the top crosspiece of 
the chair is then cut 
to a decorative curve 


TABLE-and-CHAIR 


O WELL designed and attractively 

finished is this set of children’s 

furniture that after Santa Claus 

delivers it on Christmas Eve, it 
may be left permanently in the living 
room without being unsightly or con- 
spicuous. Few pieces constructed by 
the writer have, indeed, aroused so 
much admiration among his friends as 
the little chairs of this set. 


Walnut, or red gum 
stained walnut, is excel- 
First sawed os above, lent. Quartered oak, 


while possessing extreme 
durability, would not per- 
haps blend so well with 


By 


REGINALD O. LISSAMAN 


the average home furnishings. 

Wherever possible, prepare 
all machined parts of a project 
first, before making the parts 
that require less work. In this 
way minute errors in scaled 
sizes will become of less con- 
sequence, For example, the two 
back legs of each chair are first 
to be cut to shape, dressed and 
squared up ready for joint mak- 
ing, then laid aside; next, the 
top cross member of the back, 
and finally the lower two to 
match. With the front portion 
of the chair, turn the legs, next 
the lower spindle, and then 
make the upper cross rail to 
match the spindle length. While 
at the lathe, the lower side 
spindles may also be turned out. 
Turn them very slightly longer 
than shown. 

Make all joints, and try the 
fit of front and back portions 
of the chair. When you have 
the back assembled for trial, 
measure the length of, turn, 
and place the three small back 

spindles. Lay out on cardboard a full- 
sized plan of the seat for setting the 
bevel gauge so the shoulders of the 
tenons on the side rails may be marked. 
Remember to make these in pairs. If 
you are doing the mortising by hand, 
cut out the seat plan and use it as a 
guide when boring for the tenon pock- 
ets in front and back legs. 

Plane the upper portions of the legs 
as shown to give the appearance of 
tapering. Round the upper ends of the 
back uprights. Then thoroughly clean 
up all parts. Assemble and glue the 
front and back as separate units, and 
the next day complete the job. Remove 
all surplus glue from the joints as soon 
as the work is clamped. 

The seat proper is formed from a 


of” 
—— 
>/ 


The back and front sections are glued first. Notice the 
counterbored holes in the rear legs for the bottom spindle 
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SET for the Children 


piece of 1-in. pine or other soft- 
wood cut to fit the seat frame but 
small enough so the leather 
covering may be tacked all 
around the edges. Two or three 
plies of heavy cloth are laid on 
the board before covering it with 
the leather. Place the seat bat- 
tens in such a manner as to raise 
the seat surface about 3/16 in. 
above the surrounding frame. The 
seat is held with thin screws 
through the battens from under- 
neath. Let it remain loose, how- 
ever, until the frame has been 
stained and finished. 

The table is a straightforward 
piece of work, and it is necessary 
merely to follow the drawings. 
Square up and dress all legs be- 
fore turning. The turned lower 
spindle, which matches the spin- 
dle at the front of the chair, may 
be turned from a 1\-in. square 
piece if you first glue material 
around it at the middle from 
which to turn the raised beads. 

The side and end rails are cut 
“on the square” both ways, with- 
out leaving extra material for the 
joints, as the parts are to be 
doweled together. Note the dowel- 
ing gauge, which is composed of 
a card sandwiched between two 
pieces of scrap lumber, Always 
be careful to apply a gauge of 
this type from the face side or 
edge of the stock being marked. 

It is best, at least for the ama- 
teur, to assemble both ends of the 
table first, and wait until the 
following day to complete the 
assembly, rather than to attempt 
all in one operation. 

After assembly, cut and place 
the frame corner braces at al- 
ternate corners and fasten the 
top on with two “buttons” to a 
long side, and one at each end. 


The top is fostened 
with wood "buttons" 
shaped so they will 
engage a groove in 
the rails. Each corn- 
er brace must be 
notched to let o 
button be placed 
close to the corner 


Below, a cardboard 
gouge for marking 
the dowel holes on 
all the table legs 


In oval, battens are screwed 
‘on to carry the seat. Note 
how seat leother is tucked 
into the corners. At right, 
a chair ready for finishing 


Working drawings. The thickness of some parts is optional; if you buy the rough lumber and dress it yourself, you can make them thicker 
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Flashing Lights Illuminate 
Picturesque Fountain 


RIGINALLY designed as an in- 

expensive illuminated fountain 

for temporary use indoors at 
a church bazaar, the project illustrated 
below proved so successful that its de- 
signer, Ralph T. Merriam, of Altadena, 
Calif., removed it to the lawn of his 
home as a permanent feature. 

The principal expense lies in having 
the shallow tank and the deeper central 
light well constructed from galvanized 
iron by a sheet-metal worker. Suitable 
diameters and a few other dimensions 
are suggested in the drawings, but the 
size can be modified to suit conditions. 

Four small colored electric lamps are 
mounted in the central well, the bottom 
of which must be drilled to admit the 
light cable and the copper tube sup- 
plying the fountain. Install water and 
electric connections, then build a rough 
platform of the required height to sup- 
port the water tank. 

A disk of pebbled glass must be ob- 


. 8 
WATER SUPPLY eS 
WOSE % 


SECTIONAL VIEW 


Method of making the 
fountain, Note that 
the bricks are piled 
up without mortar so 
there is no difficulty 
in taking the whole 
apart if necessary 


When spring arrives, 
the fountain can be 
removed to the gar- 
den where it will be 
unusually — effecti 
for outdoor parties 
given in the evening 
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tained to cover the well 
opening, and in the cen- 
ter of this is mounted an 
ordinary shower-bath 
spray head of the type 
shown. A foot or two of 
the rubber tube should 
be left attached to sim- 
plify the connections. 
Copper tubing % in. in 
diameter will supply all 
the water required. It 
should be brazed to a 
hose coupling. 

A good location for 
the fountain is in a cor- 
ner of the hall so that 
the drain and supply 
hose and the electric 
cable may be carried out 
behind it. If a central 
location is preferred, the 
hose and cable should be 
blocked on each side with 
boards having one edge 
beveled, and the whole 
covered with rugs. Put 
water hyacinths or other 
suitable plants in the 
tank and place small 
trees, potted plants, or 
shrubbery around the 
brickwork. When spring 
arrives, you may wish 
to move it outdoors into 
a corner of your garden. 

Another appropriate 
place to put the fountain 
is in a corner of the sun 
porch, or perhaps even in 
the center if the room is 
large enough. By using 
ingenuity, you can un- 
doubtedly devise many 
artistic arrangements. 

If flashers are used 
with the colored lights, 
a very novel effect is 
produced as the various 
bulbs wink on and off. 
Of course, the lights can 
be left on all the time if 
preferred.—HI SIBLEY. 


Hollow Rubber Ball Carries 
Sponge for Labeling Boxes 


HIPPING clerks and others who have occasion to 

paste labels on boxes and crates can make a handy 
moistener by cutting a small circular section from 
a hollow rubber ball, as shown. Drop a piece of lead 
or even a large iron washer inside the ball and pack 
the rest of the space with a sponge, which should 
protrude a trifle. The sponge is dampened by squeez- 
ing and releasing the ball in a pan of water or under 
a faucet. The purpose of the weight is to cause the 
ball to roll with the sponge up if placed on a flat 
surface.—G, E, HENDRICKSON. 


Two Corks Are Better than One 


MUCH-USED bottles, such as 
those holding chemicals re- 
quired about the house and 
workshop, are easier to un- 
cork if they have two corks 
instead of one. Coat the 
larger ends of each cork with 
cellulose cement or water- 
proof glue, then stick them 
together, as at the left. The 
upper cork will serve as a 
handle. When one cork be- 
comes worn and compressed 
from long use, the position of 
the corks may be turned 
around.—G, S. G. 


Keeping Shellac Cork 
from Sticking 


CORKS are often md 
used to close shellac 
bottles because it is 
so easy to set the 
brush handlethrough 
them and thus have 
the brush always 
ready for immediate 
use. However, the 
cork becomes badly 
stuck if the shellac 
is not used for some 
time. I prevent this 
by coating the edge 
of the cork with a 
little heavy lubrica- 
ting oil—B. K. 
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trolled with the hand blowpipe, 

which has a built-in valve. The 

acuum- eaner (@) or easiest way to control the air is 
by regulating the speed of the 

motor, and this is done with a 


foot rheostat. If a rheostat is 
not available, use an air valve 
controlled by a foot pedal. 


The air valve shown in the 
circle below was a discarded 
one originally used to operate 

HERE electricity and city gas twin air horns on an auto. In 
are available, a soldering and this case the air hose was cut 
annealing torch for metal in two and the ends connected 
craftwork can be made from an old with the valve. As the extra 
vacuum-cleaner motor and a hand outlet was not needed, it was 
blowpipe of the comparatively inex- plugged. 
pensive type sold by dealers in deco- The foot pedal is easier to op- 
rative metal-working supplies. erate if a spring is placed under- 

Remove the motor from its frame neath. The spring shown with 
and mount it on the bench, on a shelf the pedal is a common spring 
or bracket under the bench, or on a clamp.—W. T. BAXTER. 
separate baseboard, as 
most convenient. A sep- 
arate baseboard is best 
if the apparatus is to be 
moved about. 

Take off the connec- 
tion that goes to the dust 
bag, and in its place put 
a piece of wood, using a 
gasket compound be- 
tween the wood and the 
metal to prevent air 
leaks. Attach a small 
funnel, as shown, over a 
hole bored through the 
board. Use tacks and 
cement around the edges. 

The gas may be con- 


Using the blowpipe to anneal o Right, o sal- 
copper bowl, Asbestos board pro- vaged air valve 
tects the bench top from the heat serves when o 


rheostat cannot 
be obtained. It 
is operated by 
using a pedal 


How to mount the vacuum-cleaner blows 
The dust connection is replaced by a pie: 
of wood to which a small funnel is attached 


A foot rheostat controls the speed of the 
motor and thus regulates the volume of air 


This is a type of hand blowpipe commonly used. It 
hes a built-in valve for regulating the flow of gas 


Homemade Apron for Shop Use |... ern 
Clips on Without Strings —__,s8"#2. 9" 


TRONG cloth, an inexpensive chain-type tie holder, two 

garter loops or overall button tabs, and needle and thread 
are all the materials required to make a stringless work 
apron of the convenient type illustrated at the right. It is 
especially useful for shopwork because there are no tapes or 
strings to come loose or catch in machinery, and it can be 
slipped on and off in an instant. 

The cloth is cut out as shown, with a small tab at the 
top to be passed through one side of the tie holder, which 
is sewed in place. The small section of chain is removed 
from the tie holder as only the clip is needed. A short piece 
of narrow cloth tape is passed through each of the button 
tabs and sewed on as indicated. 

The tie clip securely holds the top of the apron to vest 
or shirt front, while the two button tabs are looped over the eg recline 
suspender buttons of the trousers.—LAWRENCE N. OLSEN. ns button tabs hold it 


GARTER LOOPS: 
OR BUTTON TABS 
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Timesaving Way to Clamp 
Work to a Faceplate 


The straps are quickly adjusted by turning cap screws, used in 
place of the ordinary loose and inconvenient 


IN CLAMPING work to a lathe face- 

plate, the use of loose blocks to level 
up the straps may be eliminated by the 
method shown in the accompanying il- 
lustrations. The exact blocking height 
is obtained by screwing in or out a 
cap screw or bolt. As the hold-down 
bolt is also tapped into the faceplate, 
there are no unattached pieces to drop 
out of place when the bolts are loosened 
for adjusting the work, The photograph 
above shows a set-up used for boring 
out a pulley to take a larger shaft. 

To adapt the standard slotted face- 
plate for using three clamps of this 
type, drill and tap holes for 
%%-in. cap screws as in Fig. 
1. Note that the alternate 
sets of holes are spaced 
¥% in, closer to the center. 
This staggered arrange- 


work ordinarily handled. 

When turning the 
pattern for a casting of 
this type, add from 1/16 
to 3/32 in. to the pat- 
tern wherever it will be 
necessary to machine 
the casting so there will 
be sufficient stock for 
the purpose. Sounder 
metal will be obtained 
if the use of a baked 
core is provided for on 
the pattern by making 
core prints as in Fig. 3. 
It is not necessary to 
make a core box be- 
cause all foundries have 
round stock cores that 
can be cut off to any 
length desired. The 
clamp straps are made of mild steel as 
in Fig. 4. 

The dimensions given are the maxi- 
mum for the usual 9-in. swing lathe, 
and the design is sufficiently strong for 
any work likely to be done on this or 
any 11-in. lathe. 

If, however, only light metal work is 
to be chucked, the pattern work may be 
simplified considerably by omitting the 
ribs and outer rim. Incidentally, making 
the outer ring extend farther than the 
hub allows the faceplate to rest firmly 
on the bench without rocking when 
work is being set up.—D. A. PRICE. 


locking pieces 


Make suatcest 
DISTANCE TO 
CLEAR RIM 


ment of the holes in combi- 
nation with the slot in the 
strap enables work of any 
diameter within the range 
of the faceplate to be ac- 
commodated, 

The faceplate shown in 
Fig. 2 was made especial- 
ly for this method of 
clamping and provides for 
the use of four clamps on 
the work. Any machine 
shop can easily make up 
faceplates of this special 
design to suit the kind of 


‘STOCK CORE AT 
LEAST '4" LESS 
THAN INSIDE DIA 
OF THREADS 


GRIND OFF coRNeRS 1M 
Clamp Strap(wusxeay= "4 
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Wire Brush Cleans Slots in Armature Core 


STRIPPING an armature core of old 
insulating strips can be speeded up by 
placing the armature horizontally in a 
V-rack or vertically in the vise, com- 
mutator down, and brushing the pieces 
from the slots with a wire brush. The 
ends of the wire bristles engage the in- 
sulating-strip material and remove them 
easily. This is also an aid in cleaning 
the core of patches of rust and frag- 
meats of old paper or fiber.—W.C.W. 
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Jig-Saw Patterns Made 
with Photo Enlarger 


JIG-SAWING is a fascinating craft, but 
many individuals have difficulty in 
making accurate patterns, since some 
skill in drawing is required. Magazine 
drawings are often made on squares to 
facilitate enlarging them to full size, 
yet even that method calls for consider- 
able tedious work. If, however, a photo- 
graphic enlarger or lantern-slide pro- 
jector is available, perfect results may 
be obtained by tracing the small image 
on celluloid, then projecting it directly 
on the wood or other material, where 
the tracing is made full size. 

If no sheet celluloid is on hand, re- 
move the emulsion from some photo- 
graphic film by immersing the latter in 
a lye solution (1% oz. lye in 1 qt. 
water). Wash and dry the celluloid. 

Select the desired drawing, and with- 
out removing it from the magazine 
page, place a piece of celluloid ever the 
design and fasten it with tape. Trace 
the drawing with an ordinary steel pen 
and India ink. A bit of alcohol-mois- 
tened cotton will rectify any mistakes. 

Place the celluloid tracing in the en- 
larger or projector and focus directly 
on the material. Trace the outline with 
a soft pencil.—NATHAN SPERBER. 


Sawing the outline after it has been traced 
on celluloid and projected as in upper photo 
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SIMPLIFIED SCALE MODEL OF A 


Stainless-Steel Amphibian 


By 
DONALD W. CLARK 


IRST stainless-steel plane built for other than 

experimental purposes is the 285-h.p. four- 

passenger amphibian known as the Fleetwings 

Sea Bird. It is put together by a special welding 
process that makes the hull and wing practically a 
one-piece unit and does away with all protruding 
rivet heads. 

The span is 40 ft. 6 in.; overall length, 31 ft. 5 in.; 
height, 12 ft. 6 in.; weight empty, 2,285 1b.; useful 
load, 1,130 1b.; maximum speed, 150 m.p.h.; cruising 
speed, 135 m.p.h.; landing speed, 47 m.p.h. 
climb, 900 ft. per minute; service ceiling, 15,000 ft.; 
cruising range, 450 miles. It is powered with a 
Jacobs seven-cylinder engine. 

Any model builder should enjoy making a scale 
model of this neatly designed plane. The one shown 
is on our usual scale of % in. equals 1 ft. There are 
twenty-six parts. 

Wires brace the tail on the real ship, but struts 
are used on the model for simplicity. The recess in 
the hull for the center section can be cut in with a 
coping saw, and this should be done on the blank. 

The entire plane is painted light gray or aluminum, 
and the cowl recess, tires, windows, and trim are 
black. The nose of the hull should be painted light 
brown to represent a cork-board bumper. 


SEVEN ly SECT! 


HONS. 


Sbutt aN GLUED ON 


Painted light gray or 
aluminum with black 
trim, this model of 
the 'Fleetwings Sea 
Bird hos a special 
oppeal because of 


11% in, The parts 
are shown at the left 
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Front, side, and top views of the Sea Bird, detail drawings of hull, wings, and other parts, and a scale in inches for finding dimensions 
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TEMPLATES to Improve 


By HOWARD R. HEYDORF 


'HEN several identical parts have to be turned from 

wood, the use of templates, provided they are 

properly applied, will give surprising accuracy 
and speed. 

Templates are best constructed from wood that is about 
1% in. thick and at least 1 in. wide in the narrowest place 
after the pattern has been shaped. The design is carefully 
drawn on the face of the strip, which should be of a close- 
grained wood, well sanded to present a smooth surface for 
marking. The profile is then cut out on a scroll or a band saw. 

There is one refinement in making the template that well 
repays the little extra time required—sawing it at a slight 
angle so that the back of the working edge is undercut but 
the sides of the indentations are left square. This can be 
done by cutting a groove at the desired angle in the edge 
of a heavy scrap of wood and inserting the template strip 
in the groove so that it may be conveniently held for saw- 
ing, as shown at the left. 

All templates, of course, must have some means of 
A grooved block holds limiting the depth of the cut and regulating the proper 
the strip at an angle diameter of the turning. 

A grooved wooden strip is used to hold the templates 
when turning bowls and similar faceplate work. The size 
is regulated by turning the outside of the block to its 
largest diameter and the inside to its smallest diameter. 
The article is then turned and tested as shown, the wooden 
strip being held snugly against the rim during the testing. 

For turning small spindles, the template may usually be 
held in place with one hand while the other grasps the 


If the template is mounted parallel to the bench, it is well to add 
@ small arm as shown below so it cannot be accidentally knocked 
down in case the template edge happens to be struck by the work 


V/ith practice, the template can be held in one hand while the 
tool is manipulated with the other. The tenons are turned first 
cnd then used os stops to gauge the finished size of the spindle 


For intricate work the templates are made in sections and in- 
serted in a slotted wooden strip supported by arms. They 
should fit tightly enough not to shift unless purposely moved 
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cutting tool as illustrated. The tool handle is clamped be- 
tween the arm and the operator’s body. With spindles of 
this type, the tenons are first turned to size and thus regu- 
late the diameter of the rest of the turning. 

For all ordinary spindle turnings, the templates may be 
of two slightly different types. They are held in position on 
the end of an adjustable arm, the details of this are clearly 
illustrated. As the work takes shape, the template is moved 
closer till it fits perfectly. 

The template may approach the turning at two different 
angles. When it is at 45 deg. to the top of the lathe bench, it 
is more easily seen. If it is parallel to the bench, it is best 
to use a small arm to prevent the pattern from being 
knocked down in case it should accidently drag on the shaping. 

There is another type that is used only occasionally when 
a turning of intricate design is being shaped. A slotted 
wooden strip is supported between two of the wooden arms. 
Into this strip the sections of template slide. Small grooved 
strips on the tops of these limit the size of the spindle. In 
use, the spindle is turned for each pattern in turn, which 
makes it much easier than working down the whole spindle 
at once. Once adjusted, the arms are not moved during the 
turning operation. 

It is important that the lathe be operated at the correct 
spindle speed at all times when using templates, as nearly 
all the finishing should be completed with the cutting tools. 


Testing a bowl with a combliatton outside and inside template 
held on one strip. The lathe need not be stopped while doing this 


Template set at a 45-deg. angle by means of a 12-in. 
long adjustable arm, Clamp the base to the bench top 


Two gay but inex- 
pensive novelties 
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In this case the 
by a small proj 


hed size is regulated by the unturned wood at one end and 
tion that butts against the dead center at the other end 


Candy- Bearing Trees Decorate Christmas Table 


WO colorful and amusing 

“trees” for the Christmas table 
are shown at the left. One is a 
little tin tree with gumdrop fruit. 
It is made by cutting a clean, 
shiny tin can as indicated and 
twisting the branches. The trunk 
is then soldered to one of the can 
ends. Cotton is placed around 
the base. 

‘The bread-and-candy tree has a 
large bun or a cake for its base. 
A candy stick serves as the trunk, 
and a pyramid cut from a stale 
loaf forms the foliage. Candy 
“fruit” in various colors is se- 
cured to the bread with pieces of 
toothpick. Do not use pins for 
this purpose.—K. L. ROBBINS. 
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SERVICING 


Split-Phase 


HOME WORKSHOP 


MOTORS 


POPULAR type of split-phase 

motor is shown in Fig. 1. This 

motor is somewhat peculiar 

because the field rotates and 
the armature is stationary. To carry 
the current to this rotating winding, 
two brushes are used; these bear on 
two brass rings that connect to the 
ends of the windings. The brushes and 
rings require attention from time to 
time to see that they make perfect 
contact. The insulating contact block 
is removed for inspection, and one brush 
is taken from its socket by loosening 
the threaded bushing in order to com- 
pare it with a new brush. It is appar- 
ent in this case that the old brush has 
worn considerably shorter than it 
should be for safety, so a new pair of 
brushes must be installed. 

The next step is to loosen the four 
small nuts on one end and pry the sec- 
tions apart (Fig. 2). Examine the brass 
contact rings and clean the surface 
with fine sandpaper (Fig. 2 
2). This can usually be 
done, but if deep grooves 
have been cut in the rings, 
the only remedy is to place 
the rotor in the lathe and 
take a cut across them 
with a facing tool. Then 
rub them with sandpaper 


Fig. 3. Reversing rotation of motor 
by interchanging two of the wires 


ag 


By 
Harold 
P. 
Strand 


Fig. |. One of 
the brushes is re- 
moved and com- 
pared with o new 
brush, if avail- 
able. Badly worn 
brushes must be 
replaced with new 


Fig. 2. The sec- 


EXTRA FIELD WINDING STARTS MOTOR 


OMMON among the many types of motors found in 

the average workshop is the split-phase motor. It 
has two windings on the field section, one of which is 
used only during the starting period. An automatic cen- 
trifugal switch opens this winding circuit after the motor 
has attained full speed, and the operation is then that of 
a single-phase, straight induction motor. By means of 
the two windings, a sort of temporary two-phase action 
is produced, which is sufficient to start the motor. 

Such motors are useful for light power purposes. The 
illustration above shows two of:them in a rather novel 
combination, but one that has proved very effective. The 
original motor, which forms the headstock of the lathe, 
has but one speed and is limited in its power application 
to wood turning and such work as requires one medium 
speed. A slide rest was made for this lathe to enable 
light metal turning to be done, and this calls for several 
speed changes. By fitting a four-step pulley on the ex- 
tended motor shaft and using the second motor with a 
similar pulley to drive the former, just like an idle head- 
stock in conventional lathes, four speeds are possible. 


with a rag or brush, but 
do not lubricate them at 
all. 

If it is desired at any 
time to reverse the ro- 
tation of the motor, it is 
necessary only to inter- 
change the two leads that connect to 
the screws at the brass rings (Fig. 3). 

It is well to test the rotor windings 
for a ground or leakage to the iron 
core with a test lamp—in this case, a 
socket and lamp that plug into an out- 
let and have two wires connected in 
series with the lamp in the socket base, 
so that the lamp will light when the 
two wires are touched together. One 
wire is touched to the iron core and 
the other one is placed on both rings 
as in Fig. 4. The lamp does not light 
from either ring, so we assume the 


tions of the motor are then taken 
agart and the brass rings cleaned 


until the contact rings are very smooth. 

Open the centrifugal switch, which 
is located just back of the brass rings, 
with a screw driver for checking. The 
curved contact surfaces should be 
cleaned, if necessary, and the spring 
tension checked. If the parts appear 
dirty or gummy, clean them carefully 


windings are free of grounds. If the 
wires are placed on the two rings, the 
lamp should light, which indicates that 
the winding is probably continuous. 
The parts of the motor, excepting 
the wound section, should be well 
washed in gasoline and wiped with a 
cloth until dry. The bearings are 
bronze bushings. While a well-lubricat- 
ed sleeve bearing should wear for a 


long period, (Contmued on page 128) 
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and inexpensive 


W. J. GEE, JR. 


JANY city dwellers live 
in small apartments 
where a good-sized doll 


Modern Doll House 


FOLDS FLAT FOR STORAGE 


Built almost entirely of fir 
plywood, the house is simple 


to construct 


The house with one side open as it 
appears when furnishe 
of the tw 


house cannot conveniently be Although the main part of the house is 12!/2 in. wide, 20// in. 
stored when not in use. To long, and 18 in, high, the whole structure, including the 


solve this difficulty, I devel- extra porches, folds up for storage in a cardboard suit box 
oped what may be called a 
“prefabricated doll house.” Assembled, 
it is 18 in. high, 20%4 in. long, and 12% 
in. wide, yet it may be folded to fit into 
a cardboard suit box. 

With the exception of the four up- 
right corner posts and some minor 
parts, the house is made of 4-in. Doug- 
las fir plywood, of which 18% sq. ft. 
are required, allowing for about ten 
percent waste. 

The size and architecture may be va- 
ried, but I chose a modern design be- 
cause it conformed to the idea of pre- 
fabrication. Assuming that you wish to 
follow this plan, start the construction 
with the floor and the roof, for these 
two sections are alike in every detail 
but one. They are both 12 by 20 in. and 


low at left, 
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floor and o1 


Three details and, be- °/ 


notched out % in. square at the corners. 
While cutting these two pieces, make a 
third piece exactly the same to be used 
later for the second-story floor. Ply- 
wood trim 1 in. wide should be placed 
all around the floor, and a similar piece 
2 in. wide around the roof, as shown. 

The eight sockets for the corner posts 
are simply pieces of solid material 
about 1% in. square and the same 
height as the trim in each case. They 
are notched out % in. square. 

The roof differs from the floor only 
in the fact that it has a 2-in. wide 
trimming piece mitered horizontally 
around the top edge of the other 2-in. 
strips, as indicated, to conceal the sockets from 
above. 

The two ends are identical. Start with the 
four posts, 1 in. square and 1714 in. long. Cut 
down the ends on two sides to % in. square for 
a distance of 114 in. from the top and 1 in. from 
the bottom so the posts will fit into the corner 
sockets. Exactly in the center of these posts, 


measuring from inside (Continued on page 118) 
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~ Small Photo Frame 


TURNED FROM PEWTER OR WOOD 


The finished pewter 
frame and, at right, 
the working drawing 


ITHER pewter or hardwood may be 
used for making this small modern- 
Tooking photo frame. If pewter is used, 
the castings are made in wooden molds 
and finished on a small engine lathe or 
on a wood lathe equipped for cutting 
metal. 
The base is first machined off on the 
bottom with the casting held in the 


wn ee 


Bicycle Pump Sets Off 
Big Tin-Can Popgun 


A NOVELTY noise maker that works 
like a huge popgun may be made from 
an empty tin can with a tight-fitting 
friction top. A hole is punched in the 
bottom of the can to receive a valve 
stem from an old bicycle inner tube, 
which is screwed tightly in place. When 
the cover is put on and air is forced 
into the can by means of a bicycle 
pump, the cover flies off with a loud 
report.—NORVAL WRIGHT. 


98 


chuck. It is then turned over 
and finished on the top sur- 
face. The post is turned be- 
tween centers with a dowel 
end on the bottom to fit in a 
hole in the base. 

For the top member, a cast- 
ing is prepared in a ring mold 
turned in a piece of wood. The 
cast ring is placed in the 
chuck with the jaws on the 
outside, and the inside is 
then turned to size. The groove 
for the picture is made with 
a very thin cutting-off tool, or 
a tool improvised from a 
worn-out file. After the inside 


Turning the groove in the ring to hold the 
picture and, in oval, machining top of base 


is finished, the ring is gripped in the 
chuck with the jaws on the inside, the 
metal being protected by pieces of soft 
copper or lead. It is finally polished 
with very fine garnet paper or fine steel 
wool and oil. 

The post should be a press fit in the 
hole in the base, and a slot is cut in the 
top of the post to fit the ring. A sec- 
tion is cut from the ring so a picture may 
be inserted in the groove as shown. The 
ring is then soldered into the slot. 

For use on a dresser desk, the frames 
are best made in pairs. When turned 
from wood, they are constructed in 
much the same manner, but the ring is 
made a little wider. Finish them to 
match the furniture on which they are 
to be placed.—D.M. 


Alarm Clock Opens Furnace Draft 


ONE of the simplest ways to rig up an 
alarm-clock type of furnace control for 
turning up the draft on an ordinary 
coal-burning heating plant is shown in 
the accompanying photographs. 

The mechanism of an alarm clock of 
the type illustrated is removed from the 
case, and the alarm-winding spring is 
cut away with snips. The alarm bell is 
also removed. Next the ratchet and 
pawl on the alarm-winding shaft are 
soldered up or fastened with a machine 
screw and nut, otherwise it would be 
difficult to screw the winding key on and 
off the shaft. The works may then be 
replaced in the case. 

Remove the ring or handle from the 
alarm-winding key and attach a rod 
about 5 in. long in its place after bend- 
ing an offset in the rod to enable the 
key to be screwed onto the shaft. 

A wooden shelf is fastened over 
the furnace in about the position 
illustrated, and clips are provided 
to hold the clock firmly, yet al- 
low it to be removed for winding 
and setting. The connection be- 
tween the balance bar or regula- 
tor of the furnace and the rod 
extending from the clock is mere- 
ly a piece of wire bent at each end 
in the shape of a hook, as shown. 
At night the clock is wound and 


set so that the alarm mechanism will 
operate at the required time, which may 
be as much as two hours before heat is 
required throughout the house in the 
morning. This has to be found by ex- 
periment.—ARMISTEAD WHARTON, 


When the alarm rings, 
theregulator bar drops 
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to one unit by th 


22 Tqake-Down Platform 


FOR DISPLAYING MODEL RAILWAY AT CHRISTMAS 


model-railroad display each year during 

the Christmas season, this portable plat- H 
form contains a basic wiring system that will 
take care of any train-system hook-up. 

Screw each section of fir plywood to a wood 
framework made from 13/16 by 3%4-in. well- 
seasoned pine strips, using 114-in. No. 7 flathead 
wood screws. Where the bracing strips cross 
each other in the center, fit a lap joint and hold 
together with a 2'%-in. No. 7 screw. 

Place the sections together, upside down, on 
sawhorses. Clamp adjacent sides so the tops of 
both sections are flush, and bore three equally 
spaced holes to take \4-in. carriage bolts 2% in. 
long. With a tightly stretched string, level up | 
the ends of the sections and fit strips of 13/16 
by 6-in. pine around the whole, letting them 
project 1 in. above the (Continued on page 114) 


[Dy nevets for those who set up a temporary 


CONTROL 
PANEL 


PARALLEL CIRCUITS 
FOR HOUSES, LAMP- 
The braced underside. In OCD LE Ts 
‘circle, short wires make 
tions across the 
joint. Right, how 
apron is bolted to side- 
pieces,andwiringdiagram —_&* wipe APRON 


Section 
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Looking at BACTERIA 


THREE KINDS 
OF BACTERIA 


Here ore examples 
of the three general 
types of bacteria, 
as seen by the mi- 
croscope. Each of 
these groups has 
many subdivisions 
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If your instrument is not 
fitted with a substage 
phragm, you can improvisi 
one that will improve its 
performance considerably 


Invisible Plants That Destroy Human Life, 
and at the Same Time Make Life Possible, 


Provide Fascinating Subjects for Study 


By MORTON C. WALLING 


ESTROYING life wherever they can, yet making 
much life possible, bacteria are among the most 
fascinating of all the minute things on which to 
turn your microscope. These infinitesimal objects, 

classified by science as plants, are essential to innumerable 
forms of life. For even while bacteria are spoiling our food, 
they are busy manufacturing chemicals necessary to natural 
food production; and while they are causing the most deadly 
diseases that afflict mankind, they are preventing disease 
from wiping man from the face of the earth. They are at 
once among our best friends and our worst enemies. 

Biologists liken them in respects to fungi. They are close 
relatives of the alge. Often you will hear them referred to 
as germs or microbes. Strictly speaking, however, “bac- 
teria” is the proper name for them. Although some diseases, 
malaria for instance, are caused by tiny animals called pro- 
tozoans, the majority of our most familiar and most danger- 
ous illnesses are the result of poisons produced by bacteria 
growing in our bodies. 

For detailed study of bacteria, a high-grade microscope 
having a substage condenser and oil-immersion objective 
lens, and magnifying 1,000 diameters, is desirable. How- 
ever, it is entirely possible to see the larger bacteria at 
magnifications of a few hundred diameters with the better 
SZrade of amateur microscopes, although considerable pa- 
tience may be required in preparing the specimens, arrang- 
ing illumination, and focusing. 

It is well to insert a warning here: Disease-causing bac- 
teria can be more dangerous than T.N.T., if improperly 
handled. The pathogenic kind cause diseases like diphtheria, 
tuberculosis, and boils. Fortunately, there are enough 
harmless bacteria available to make it unnecessary for the 
amateur microscopist to experiment with the dangerous 
ones. Because of the possibility of unintentionally raising 
a crop of deadly microérganisms, you should not undertake 
the culture of bacteria unless you are working under a com- 
petent instructor. Likewise, do not attempt to make slides 
of bacteria from sores, the mouths of diseased persons, or 
other infected sources. 

You carry with you, wherever you go, billions of bac- 
teria upon which you can draw for specimens. They are, 
for example, in your mouth. To obtain a supply, scrape the 
inside of your cheek or the surface of your teeth with a 
clean fingernail or the broad end 
of a toothpick, and transfer the 
accumulated material to a slide, 
to be treated as described pres- 
ently. Other sources of bacteria 
for study include stagnant water, 
the water from hay infusions, 
manure and other animal ex- 
creta, buttermilk, sour milk, 
sweet milk (whether pasteur- 
ized or not), and soil from the 
garden. Usually you can obtain 
a considerable collection simply 
by touching the tip of your 
tongue to a clean slide. 

The ability to see bacteria well 
depends largely on the prep- 
aration of mounts, particularly 


Corkserewlike 
Spizilla 
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Several forms of bacteria from the human 
mouth. Note the odd chainlike pattern 


their staining. Some workers spread 
them in a thin film on thin cover 
glasses which later are inverted and 
mounted on slides. Others mount them 
directly on slides, and may or may not 
protect the preparation with a cover 
glass. 

First of all, have your slides and 
cover glasses absolutely clean. Scour 
them thoroughly and wipe them with 
a soft, greaseless cloth such as a Turk- 
ish towel or some similar material. 

Your bacteria will be either suspended in a liquid, or in 
the form of a solid. If a solid, convert the material into a 
liquid suspension by dissolving some of it in distilled water, 
or in a normal saline solution—six-tenths percent table-salt 
solution in water. Spread the liquid in a thin, uniform film. 
If you are using the cover-glass method, place a drop of 
the preparation on a clean cover glass, bring a second cover 
glass into contact with it, and immediately draw them apart 
with a sidewise, sliding motion. With a little practice, you 
can produce thin, even films. You then have two cover 
glasses containing the specimen. You can hold the glasses 
in your fingers, although most workers who use this method 
prefer to hold them with cover-glass tweezers. When mak- 
ing a preparation directly on the slide, pick up a small drop 
of the bacteria-laden liquid with a wire loop—platinum 
usually is used—and transfer it to the center of the slide. 
With the loop, spread it in a thin film. If the slide is per- 
fectly clean, this will be done easily. Let the film dry by 
evaporation. 

You are now ready to fix the bacteria—to kill them and 
preserve their form. There are a number of ways of doing 


SOME HANDY ACCESSORIES 
FOR YOUR MICROSCOPE 


Useful in working with bacteria, 
the three easily made tools illus- 
trated here also will prove to be 
convenient for many other kinds 
of amateur microscope study. The 
wire loop set in a glass handle 
is ideal for transferring specimens 
to slides. Tweezers made of 
spring brass grip cover glasses 
securely. The simple substage dia- 
phragm increases image contrast 


GLASS TUG) A 
OR ROD 
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1 Lisuid containing specimens canbe spread 
by rubbing it between two pieces of glass 


3 To kill the tiny plants, burn a few drops 
of alcohol over ther 


hrough Your Microscope 


2 Another way is to smear it directly on a 
clean slide with the aid of a wire loop 


4 A stainis applied with a medicine dropper 
to make the details stand out more clearly 


as illustrated below 


rinsing, a cover glass may be added 
red, and sealed with Canada balsam 


this, but only the more common ones will be described. A 
widely used method is known as flaming. The cover glass 
or slide is passed rapidly through the tip of a gas or alcohol 
flame three or four times. Each (Cor ued on page 


MICROSCOPE 
STAGE 


SHEET 
BRASS 
4) 


ye 
| 
ae 
e: Stop 


DRILLED HOLE 
(MAKE SEVERAL 
SIZES) 


COVER 


Pes “cuass 


Holder 
for Stoas 


cur L 70 5/g 


ay, 
FOLD BACK-7 i 


RIP OF SPRING GRASS FOR TWEEZERS 


DOUBLE STOP, FOR ECONOMY 
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NOVEL TESTS OF 
Scientific Laws 


Static Charge Breaks Stream of Water 


RUB a hard-rubber comb, or a stick of sealing wax, briskly with a 
woolen cloth and hold it near a fine stream of water. The solid 
stream will break immediately into a spray, the water particles re- 
pelling each other as they become charged by induction from the 
static electricity produced 
by friction on the comb. 
‘When the comb is removed 
from the neighborhood of 
the stream, the latter 
becomes solid again 


boiling water and the 
other with ice water. 
The cold water will 
drip slowly into its 
jar, while the hot 
water will spurt in a 
steady” stream. As 
they approach the 


You Can Hear 
Through 
Your Teeth 


HEARING aids of the 
bone-conduction type use 
a receiver in contact with 
the skull. To see how 
this works, strike a fork 
against a table and, when 
the sound has almost died 
away, place the handle 
between your teeth. The 
tone produced by the vi- 
brating tines will be 
heard distinctly. 
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Simple Direction Finder 
Locates Source of Sound 


A SIMPLE direction finder for sound waves 
can be made with rubber tubes and paper 
funnels, as shown above. By placing the 
ends of the tubes to your ears and turning 
the apparatus until the sound is equally loud 
in both ears, you can find the direction of a 
ticking clock or other source of sound. 


one with 


Why Hot Water Leaks Faster Than Cold 


MakEa needle-size hole in the bottom 
of each of two similar tin cans, and set 
them over glass jars as shown below. 
Fill them simultaneously, 


same temperature, their speeds will 
vary accordingly. Molecules hang to- 
gether less closely in hot than in cold 
water, thus flowing more freely. 


How Orange Light Cuts Fog 


In A darkened room, look at a newspaper 
through soapy water illuminated by a flash 
light. Place an orange-colored film over the 
lens and the printing will be easier to read. 
Blue and green waves are broken up and re- 
flected; red and yellow waves pass through. 
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A PAGE OF 
NEW IDEAS 


Circuit Breaker for Amateur Use © 


COMPACT and inexpensive, a new circuit breaker makes it 
possible for the amateur to provide complete protection 
against overloading and short circuits for his short-wave 
transmitter. It is available in sizes ranging from fifty mil- 
liamperes to thirty-five amperes and can be obtained to 
break the circuit instantaneously or after a time delay. The 
knob projecting from the breaker housing serves both as a 
handy toggle switch and as a lever for resetting the mech- 


anism after it has tripped. The unit 
can be obtained for either front or 
rear-panel mounting. 


The breaker with its housing removed. Pencil points to trigger 


Microphone Fits Hand 


Here is an unusually light and compact 
microphone designed to fit in the palm of 
the hand. Especially suited for use by 
transmitting amateurs and public speak- 
ers, it is equally valuable for experimental, 
field, and portable work. The new midget 
unit, which is small enough to be carried 
in a coat pocket, is available in both crys- 
tal and carbon models. 


Electric 


can be directed 


New-Type Caps Improve Earphone’s Tone 


In a radically new type of cap for 
earphones, a series of acoustically 
designed chambers or labyrinths are 
said to greatly improve the tone of 
ordinary reproducers. Available in a 
variety of sizes to fit existing types 


of headsets, the new caps not only in- 
crease the tonal range of a pair of ear- 
phones, but prevent rattling and dis- 
tortion when high power is used. Func- 
tioning like the curved sound cham- 
bers in high-fidelity loudspeaker sys- 
tems, the :abyrinths 
provide air cham- 
bers that serve to 
damp, or hold down, 
the vibrations of the 
diaphragm to give a 
more even response 
over a greater range 
of frequencies. 


seul ¥ OE 


Designed to fit existing earphones, these caps 
have built-in acoustical labyrinths as ot right 
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For the Radio Fan 


RS : 


Blower Cleans Receivers 


‘MipceT receivers can be cleaned easily with a new electric 
blower, Equipped with a flexible rubber nozzle, its air blast 


into any out-of-the-way corner to remove the 


dust that collects on condensers and similar parts. 


Coil Turret for Transmitters 
Makes Band Switching Easy 


Any one of three bands 
can be selected with 
this new gang switch 


FoR THE radio fan who wants to be able to 
change the coils on his transmitter quickly 
and easily, the switching unit shown above 
will prove a convenient timesaver. Consist- 
ing of a special, positive-action, five-section 
switch, it can be used with single-ended, cen- 
ter-tapped, end-linked, and center-linked coils, 
and allows the rapid selection of any one of 
three separate transmitting bands. The as- 
semblies, constructed for use in the exciter 
stages and final amplifiers of transmitters 
having a plate voltage that does not exceed 
1,000 volts, are designed for convenient be- 
hind-the-panel mounting, two machine screws, 
fitted into short insulating supports on the 
front of the switch, serving to hold the unit 
in place. The coils, three in number, are of 
the plug-in variety so that they can be 
removed or replazed easily. 
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ANYONE CAN 
BUILD THIS 


Here Is An Attractive 
= Pal 
Receiver That Is Both 


Novel and Inexpensive 


By 
CLARK MAXWELL 


uckoo- 


Clock . 
: RADIO 


The entire circuit is mounted on an aluminum chas- 
sis that fits snugly inside the cuckoo-clock cabinet 


away from the front surface of the 


ANTING attractiveness as 

well as utility and novelty in 

a new radio receiver I was 

designing, I spent consider- 
able time looking around for something 
new in the way of cabinets. While rum- 
maging around in my attic one day I 
ran across just the thing—an old cuckoo 
clock. The result is shown in the photo- 
graphs on this page. 

Generally speaking, cuckoo clocks 
are available in two designs—one to be 
hung on the wall, the other to be placed 
on a mantel. My clock happened to be 
the mantel type, but the same circuit 
could be mounted in a clock case of the 
wall variety. 

After removing the clock works and 
measuring the inside of the case, I dis- 
covered that the space available was a 
bit too cramped to take the four-tube 
electric circuit I had planned. This was 
easily remedied, however, by adding an 
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inch of wood all around. Although this 
can be done easily at home by anyone 
owning a few woodworking tools, the 
reader who lacks a home workshop can 
take the clock to a cabinetmaker who 
will do the work for a dollar or so. 
Very few additional alterations are 
necessary to convert the case into a 
radio cabinet. One of the most im- 
portant is to supply an opening for the 
speaker, which is mounted on the front 
of the chassis. This is done by remov- 
ing the clock’s face, taking care not to 
damage the delicate hands and figures. 
Directly behind the face there should 
be a hole measuring about three inches 
in diameter. If there isn’t, cut one with 
a fret saw or an expansion bit. It must 
be placed so that the speaker will fit 
squarely behind the opening when the 
chassis is in place. The face then can 
be refastened by mounting it on two 
dowel-rod supports so that it stands 


clock and provides a three-eighths-inch 
opening all the way around. Screws 
passed through holes drilled in the sup- 
ports will serve to hold the face in 
place at the top and bottom. The hands 
can be fixed in any desired position 
with a nut and bolt. Finally, two holes, 
one for the tuning condenser shaft and 
the other for the combination volume 
control and switch shaft, will complete 
the job. 

If the clock case is ornately carved 
along the bottom edge, it may be nec- 
essary to cut away some of the decora- 
tion to take the volume-control and 
tuning-condenser knobs. 

The circuit—a four-tube, tuned-radio- 
frequency hook-up—is mounted on a 
four by six-inch aluminum chassis. 
The tubes, coils, speaker, and a few 
fixed condensers are mounted on top 
of the chassis, the remaining parts be- 
low. To provide sufficient space for the 
tuning condenser, it will be necessary to 
cut a rectangular hole in the upper 
face of the chassis. 
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Three metal tubes and one glass 
tube are used. The glass tube 
(25Z5) serves as the rectifier for 
the combination A.C.-D.C. power 
supply. For simplicity, the rectifier 
circuit was kept to a minimum of 
parts. As shown in the diagram, it 
consists simply of a rectifier tube, 
a resistance (R.), and a dual elec- 
trolytic condenser (Cy and Cw). As 
in all A.C.-D.C. circuits, the power 
cord is provided with a built-in re- 
sistor (160 ohms) to cut down the 
110-volt line voltage to the value 
required by the series-connected 
filaments of the four tubes. 

In selecting the magnetic speak- 
er for the set, choose one that has 
its magnets arranged in such a 
way that the radio-frequency coil 
can be mounted directly behind the 
speaker. This will save space. For 
the average cuckoo-clock case, 
the speaker cone should not meas- 
ure more than five inches in diam- 
eter. 

To obtain maximum sensitivity 
and make it possible to use a long 
outside antenna, the coils (L; and 
L,), should be of the type having 
high-impedance primary windings. 
Suitable units can be obtained from 
any large dealer in radio parts. 
An outside ground should not be 
used, since the circuit is partially 
grounded through the power-cord 
connections to the electric wiring 
system. 

No difficulty should be encount- 
ered in tuning the set. It operates 
smoothly and tunes sharply. Turn 
the tuning control slowly and ad- 


MOVAC-DC 
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just the volume control 
to give maximum volume 
with best tone. Too much 
volume may overload the 
small speaker causing rat- 
tles and undertones. 

In building the set, the 
reader may be tempted to 
substituteadynamicspeak- 
er for the magnetic unit 
specified. This is not rec- 
ommended, however. Most 
dynamic speakers require 
a relatively large amount 
of current for satisfactory 
operation and, since the 
total voltage available in 
the A.C.-D.C. circuit aver- 
ages only ninety-five volts, 
the additional drain would 
lower the voltage avail- 
able for the tubes. Any 
gain in volume obtained 
through the use of a dy- 
namic unit, therefore, 
would be more than offset 
by the loss in amplifica- 
tion. The elimination of 
an output transformer also 
results in a saving in space. 


How the various 
parts are placed, 
To provide a 
speaker open- 
ing, the face 
must be mounted 
as shown below 


CHASSIS 


Vrs 


For ready reference, the items in 
the diagram below are labeled to 
correspond with the list of parts 


LIST OF PARTS 


er, 01 mid. 


Fixed conde 
- 000365 mid. 
\densers, tubular, 


Fixed condenser, mica, ,00025 mid. 
Electrolytic condenser, 50 volts, 10 mfd: 
and C,y.—Dual electrolytic condenser, 16 mid. 

Fixed condenser, tubular, .02 mid. 
Fixed condenser, .03 mfd 
Volume control, with switch, 25,000 ohms. 


300 ohms, 14 watt 


50,000 ohms, ¥% watt 
2 megohms, ¥% watt 
200,000 ohms, 14 watt, 
, 500,000 ohms, 14 watt. 
400 ohms, 1 watt 

in power cord, 160 ohms, 


}0 ohms, 2 watt 
impedance primaries. 


chassis, knobs, dials, 
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MAKING STEEL FLOAT.. 


..And Other Easy 


Chemical Stunts 


NTERTAINMENT, and useful little odds and ends of 
chemical lore, reward the owner of a home labora- 
tory for performing any number of simple ABC 
experiments requiring a minimum of preparation. 

Among other things, you can make steel float, find out 
what “gold” printing really is made of, and perform magic 
writing without ink, using a nail attached to an electric 
battery for a pen. 

Of course, steel will float in water if you shape it like a 
boat, and will bob to the surface of liquid mercury, no mat- 
ter what its form. Possibly if a number of little balloons 
of hydrogen gas were attached to steel, it would float in 
other liquids. This is the means you can employ to make 
a piece of steel wool alternately dive and rise to the sur- 
face in a vessel of weak acid. 

Make up the acid solution by slowly pouring a fluid 
ounce or so of strong sulphuric acid into about a pint of 
water, stirring the mixture meanwhile. When the liquid is 
cool, place it in a tall glass container such as a flower 
vase, a conical beverage glass, or a large graduated cylin- 
der for measuring chemicals. Roll a piece of steel wool 
into a ball about the size of a marble, and drop it into the 
acid. It will immediately sink. Soon, however, the acid 
acts upon it and covers it with bubbles of hydrogen gas. 
If the piece of steel is not too heavy, it will be buoyed up 
and carried to the surface. Here the bubbles are dislodged, 
and the steel wool dives again to the 
bottom, to repeat the whole process. A 
little experimenting will show you the 
right quantity of steel wool to use; if 
the bubbles do not buoy it up, it is too 
heavy, and you must remove a 
little, while more steel wool 
must be added if the ball is too 
light and refuses to sink. 

If you have a thin sheet of 
platinum foil about half an 
inch square, drop a piece of 
zinc in the glass vessel of acid, 
and then add the square of 
platinum metal. Upon sinking 
and making contact with the 
zinc, it will form a miniature 
electric battery, and hydrogen 
gas will be generated, causing 
the platinum to rise and fall 
alternately like the steel wool. 
Such a piece of platinum foil 
will cost considerably less than 
a dollar, and can be used re- 
peatedly in many experiments. 

“Vortex rings,” like smoke rings in 
air, are easy to produce if you fill the 
same glass vessel with water contain- 
ing some phenolphthalein solution and a bit of lye or house- 
hold ammonia. As you recall, phenolphthalein leaves an 
acid solution colorless but turns an alkaline solution red, 
so the resulting solution will be red in color. Now, from 
a height of an inch or so above the liquid, let strong sul- 
phuric acid fall into it, a drop at a time. As the dense 
acid strikes the colored solution, it forms a water-white 
ring that slowly settles to the bottom of the vessel. The 
ring is colorless, because the acid neutralizes the alkali, 
decolorizing any part of the solution with which it comes 
in contact. 

You can vary this pretty little experiment in a number 


"Vortex rings," like smoke rings 
in air, are produced when acid 
is dropped into woter containing 
phenolphthalein solution and lye 


The ball of steel wool, at 
the left, alternately dives and 
rises os gas bubbles form 
on it and then are dislodged 


Magic writing without ink is 
produced on prepared paper by 
a nail connected to one of the 
poles of a battery, The paper 
rests on a sheet of metal 
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MEASURING AIR IN WATER. With the 
apparatus shown below, you can determine 
how much dissolved air your household wa- 
ter contains. An important part of the 
up is the wash bottle shown in the drawing 


of ways. If the vessel contains only a colorless 
solution of water and phenolphthalein, red vortex 
rings are produced when drops of strong lye solu- 
tion fall into it. Again, if the upper two inches of 
the liquid in the vessel consist of household am- 
monia and the lower part of plain water, with a 
little phenolphthalein solution in each, a drop of 
sulphuric acid falling from a height of several 
inches first produces a colorless ring. As it de- 
scends to the lower part of the vessel, however, the 
ring may become tinged with red, due to a surface 
film of alkali carried along by the ring of acid. 
Strong solutions of dyes, too, produce vortex rings 
when dropped in plain water, although here no 
chemical reaction is involved. 

Probably you have experimented with chlorine 
gas before, and are familiar with its choking, bit- 
ing odor and its great chemical activity. Asphyxi- 
ating to breathe, it bleaches the colors of moistened fabrics, 
and corrodes and tarnishes even noble metals like gold and 
platinum. You can safely make tests with chlorine, using 
one of the simplest of the many ways of generating the gas, 
which consists merely of heating crystals of cupric chloride 
(copper chloride). 

A good preliminary step is to drive off the moisture, or 
“water of crystallization,” in the cupric chloride crystals 
by heating them with a low flame in a beaker or evaporating 
dish until they are fairly dry. Then place some of the dried 
or dehydrated residue in a test tube, where additional heat- 
ing produces the chlorine gas. Only a little dehydrated cup- 
ric chloride is needed, for one gram of it will yield about 100 
cubic centimeters of chlorine. The unused residue from the 
preliminary heating»may be kept for future use in a tightly 
corked bottle. 

Lead the chlorine gas through a stoppered flask, in which 
the substance to be tested is placed, and then into a wide- 
mouth bottle containing a wad of cloth moistened with weak 
lye water or sprinkled with limewater and slaked lime. The 
last vessel acts as a trap to catch and destroy the chlorine so 
that it will not escape into the air. (Continued on page 142) 


Here Is a Group of ABC Experiments That Do Not Require 
Any Special Equipment or Elaborate Preparation, and Yet 


Furnish Their Full Share of Entertainment and Information 


By RAYMOND B. WAILES 


HOMEMADE MARKING INK 
FOR WRITING ON GLASS 


OR writing permanently on chem- 
ical apparatus not made of heavy 
cast glass, you can make a good 
green marking ink by mixing equal 
parts of green chromic oxide with 
powdered lead borate. The chromic 
oxide is prepared by heating ammoni- 
um bichromate; the lead borate, by 
mixing a solution of borax with a so- 
lution of lead acetate or lead nitrate, 
pouring off the liquid, and washing 
the precipitate of lead borate. Stir 
the powders into a mixture of equal 
parts of water, alcohol, and glycerin, 
eopPer : . and apply the ink to the glass. When 
‘CHLORIDE, i. 4 the writing is dry, warm the glass in 
‘¥ : , P r a yellow Bunsen-burner flame, then 
Poet - heat it red-hot in a blue flame. Final- 

ly let it cool off in a yellow flame. 


Strips of paper containing "gold" 
printing are being given a test 
with chlorine in the flask seen ot 
the left. The gas is generated by 
heating cupric chloride crystals 
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essarily signify seven years of 

bad luck, for it will at least pro- 
vide you with materials for numer- 
ous projects that are easily made 
from the silvered glass. 

To prepare house numbers or 
name plates, merely scrape the sil- 
ver from the back of a piece of mir- 
ror to form letters or numerals; then 
coat the back with asphalt varnish 
and mount it in a sheet-metal brack- 
et. Other suggestions are shown in 
the illustrations. 

In cutting up the mirrors, use an 
ordinary ten-cent glass cutter and 


Bien a mirror need not nec- 


Cutting the mirror into 
useful shapes and sizes 


on a mirror-covered globe. To maki 
squares of mirror over the outsi 


VANITY MIRROR FOR AUTO. With an arrangement 
as shown below, you will no longer be bothered in find- 
ing the re mirror at an angle when you need it 
most. A piece 4 in. high and 5 in. long will be about right 


MIRROR CENTERPIECES 
cut in a variety of shapes 
form attractive bases for 
flower vases, or can be 
used as coasters. Always 
glue felt on the underside 
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SPECTACULAR COLOR EFFECTS for parties and 
dances con be created by focusing colored spotlights 

it, cement small 
a large ball or 
toy globe and attach it to a spindle so that it may be 
spun by hand or by using @ small, geared-down motor 


WHAT TO DO WITH 
Broken Mirrors 


By KENNETH MURRAY 


keep it well oiled so it will work 
smoothly. Never go over the cut a 
second time as any repetition will 
dull the cutting wheel. Light, even 
pressure gives best results. 

When the mirror glass is made in- 
to an article that will receive con- 
siderable handling in normal use, it 
is desirable to avoid very sharp 
edges or corners. These can be re- 
moved by rubbing with a fine sharp- 
ening stone, used with plenty of wa- 
ter. A makeshift method is to cover 
the edges and corners with thick 
lacquer (or cellulose cement), which 
will provide a smooth protection. 


PHOTOGRAPH FRAMES. 
Scrape the silver from 
the back of the mirror. 
Mount the picture and 
glass in a metal holder 
or use in a wood frame 


THE MYSTERIOUS JAR OF CANDY. 
To do this trick, cut a mirror to 
act as a partition in a glass jar. 
Because of the reflection the jar 
appears empty. Fill the rear with 
candy chead of time. Show “empty” 
jar to the audience, cover it with 
a handkerchief, then remove the 
latter and the mirror, Presto! The 
jor is partially filled with candy 
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“Do smokers appreciate 


the Costlier Tobaccos in Camels?” 


A QUESTION ASKED BY MANY PEOPLE ——— 


HELEN HICKS (r/gh/): 
"IT smoke Camels 


Camels have given more JOSELYN LIBBY 


a people more pleasure than right): “I smoke 
constantly without ig 
a sign of ‘jittery any other cigarette! Camels—nothing 
i i ss else! Asa secretary, 


nerves.’ I know 
Gene Sarazen, Law- 
son Little,and alot 
of other topnotch 


D this didn’t happen by I have to be on my 
chance. Camels are the larg- toes every minute 


est-selling cigarette in America When I feel fa- 


tigued, I take time 


golfers smoke « because people can and do appre- r land 
S a out fora Camel and 
Camels too, Camels \ ciate finer, costlier tobaccos. wee @ quick \lift’ 
are the last word ads ae pa wa 
in mildness.” Millions have given Camels the I'd walk a mile for 
I! 
severest test—they have smoked —* Camel 
them steadily. And have learned 
sinHuBerTWitkins ‘© trust those finer tobaccos to 


(lefi):"Wherel go, give them more of the pleasure 


SHIP'S ENGINEER, 
George Bucking- 
ham (left) 
orafloat, you won't 
catch me without 
a good supply of 
Camels handy. No 
sir! I've been smok- 


Camels gowith me. _ they want in smoking. If you are 


Camels help make not a Camel smoker, try them. 
my monotonousex- gee if 


plorer’s diet taste 


* “Ashore 
you, too, don’t 


with those who find more enjoy- 
good and digest y 


more smoothly.” ment in Camel's costlier tobaccos. 


NEW CAMEL CARAVAN 
2 great shows in a single hour’s entertainment! 


Includes “Jack Oakie College" and Benny Goodman's “Swing School”! 
60 fast minutes of grand fun and music. Every Tuesday night at 9:30 pm 
E.S.T., 8:30 pm C.S.T., 7:30 pm M.S.T., 6:30 pm P.S.T., WABC-CBS. 


ing em for years. I 
just never tire of 
that agreeable taste 


Coprrights 1937, 8. 4. Reval 


DRIVE UNDER THIS GUARANTEE WITH 


EVEREADY PRESTONE ANTI-FREEZE 


TRADE-MARKS 


MTEL as 
yo ROTTS 
so 


The price per gallon of an anti-freeze mean he cold this chart, your 
nothing unless you know how many gallons you will n r b ing all car mounts needed for 
during the entire winter, You can’t get that information on 


boil-away anti-freeze. But you can get it f 

(ae ‘ ii on The first figure shows the 
eeze...and here it is. See how reasonably you c aces “Preaek 
way protection all winter long against both fre anced coil aesiandicl bell gallent<end soe 
rust with one shot of “Prestone" anti-freeze —one shot be ro. "=" means below zero. If your car has a hot 


cause it won't boil off, no matter how warm the weather get hi dd % gallon to the quantity called for 


Auburn Packard 
6-82, "34; 6-53, '38; 6-54, '36 
850, "34; 851, "35; 852, 90 


Plerce Arrow 
80, 90, 


Cadillac x : & When you get “Prestone 
8537 one ' anti-freeze you get your 
90, 95," car off. yc mir Pro- 

Pendion tection that can’t be 

¥0, "313 6 guaranteed, is no protec- 


tion atall. Whenyoucan 

Maree 35,094, 35 

Ai Models,"3o A La Salle : 2 

Ail Models, 37 i 6 Hib 3S; 50 (Str°8), “A BOIL-AWAY, FREEZE- 
3458, 132; 345-C, 133; Estes ron UP and RUST for the 


AP-8, Imp.-8, +15 Lincein Pics ticals whole winter, under the 


insure your car against 


ready” “Prestone’ 
guarantee, why consic 
any other anti-freeze ? 


6,'34; AF, AS, '36; 6,37 a Ade. 3 “Prestone”’ 


Ar, AB, 135 anti-freeze 


joes not boil away; 


therefore, first cost is 


last cost ...one shot 


Willys protects your car until 


spring. 


- Timely Aids for Autoists 


Oil Spray Aids In Drying Ignition Wires 


When a car won't start 
due to moisture that has 
collected on the ignition 
wires leading to the spark 
plugs, get an inexpensive 
spray gun of the type 
used for insecticides and 
sold at most five-and-ten- 
cent stores for a dime. 
Then fill it with kerosene, 
pump the handle a few 
times, and spray the oil 
on the cables until they 
become coated with a 
thin film of the liquid. 
The moisture that is caus- 
ing the short will tend to 
float on the surface of 
the oil where it can eas- 
ily be wiped off with a 
dry cloth. I have used 
this method successfully 
a number of times to 
start automobiles when 
all the other methods I 
have heard of ended in 
complete failure.—K. M. 


Rubber Fender Mallet 
Made from Toy Ball 


A SERVICEABLE rubber mallet for re- 
pairing damaged fenders can be made 
for about fifteen cents. Buy a sponge- 
rubber ball about three inches in diam- 
eter at your neighborhood toy store. 
Drill two sets of holes in a strip of scrap 
iron and bend this around the ball. In- 
sert long bolts into the holes and 
through the end of a hardwood handle 
as indicated in the drawing below. 
When the clamp is tightened, the ball 
will puff out at both ends to form a 

\.’ sturdy mallet—H. A. 


MoToRISTS who take their 
young infants along on auto- 
mobile trips will appreciate 
an inexpensive bottle warmer 
for heating the baby's formula. 
F Drill a hole in the bottom of 
a tin can that will just accom- 
modate the nursing bottle, and 
make a wide opening in one 


side. When clamped on 
<> the exhaust manifold, as 
shown, the engine heat 
warms the milk. Cap the 
bottle to keep out en- 
gine fumes.—T. E. U. 


Ga 


Handkerchief and Can 
Form Parts Holder 


A CONVENIENT holder for small parts 
can be made by tying a handkerchief 
around a tin can, The center of the 
cloth bags down to form a safe recep- 
tacle for nuts, screws, bolts, and other 
small parts while a repair job is under 
way.—A. H. W. 


Tiny Groove on Spout 
Improves Oil Can 


SOMETIMES it is both awkward and 
hazardous to reach around a car engine, 
lift the hinged cap of an oil cup with 
one hand, and squirt in oil from a can 
held in the other. To solve this diffi- 
culty, I filed a groove around the tip 
of the oilcan spout. Now the job can 
be done with one hand, as the groove 
catches the edge of the cup to swing it 
open.—A. M. C. 


HARDWOOD 
HANDLE 


| 
H 


How the ball, clamp, and handle "YRee® . 
are assembled. A rubber band 
protects the pump hose at left 
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Rubber Band Protects Hose On Pump 


ConsTanT kinking of the hose at the base of an auto- 
mobile tire pump soon causes it to crack. To overcome 
this, I wrap a wide rubber band around the hose and 
pump barrel as pictured at the left. Although it allows 
the hose to move freely, it prevents damage caused by 
kinking.—W. A. H. 
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HOMEMADE 


Drying Press 


FLATTENS 


PHOTOGRAPHS 


The backs of the prints are moi: 
placed between blotters, anit pressed ct 


DRYING press to flatten photo- 
graphs is inexpensive and 
simple to construct. The cost 
of the one illustrated, includ- 

ing a dozen photographic blotters, was 
about two dollars. 

Having plenty of room, I built my 
press to take full-size blotters (19 by 
24 in.), but a smaller press may be 
made and the blotters cut to fit. One for 
half-size blotters (12 by 19 in.) is con- 
venient and will take care of prints up 
to 11 by 14 in, 

For a full-size press, have your local 
lumber dealer cut two pieces of %-in. 
plywood, 22 by 27 in. Sandpaper the 
edges and corners, set one board on top 
of the other, and apply adjustable 
hinges made from brass angle braces 
as shown. These hinges are merely 
brass angle braces with one arm of 
each drilled and filed out to form a slot. 
A brass screw a little smaller than the 
slot is screwed into the top board and 
serves as the pivot. The purpose of this 
type of hinge is to compensate for the 
number of blotters used. At the other 
end of the cover board, a screen-door 
handle or any knob is fastened. 

Four %-in. holes are bored through 
each corner of both boards, 3 in. from 
the ends and 1 in. from the sides. On 
the top board, these holes are made into 
% by 1-in. open slots by cutting in 
from the sides with a fine hack saw. 

Obtain four 4 by %-in. carriage bolts 
and wing nuts. Cut the bolts off about 


slightly enlarged, so that the two pieces 
of the bolt are loosely hinged together. 
The bolts are pushed up through the 
holes in the bottom board and adjusted 
so that they can be swung out of the 
slots in the cover board. 

The square underhead of each bolt is 
then hammered into the bottom board 
to prevent the bolt from turning when 
the wing nuts are tightened. 

A piece of % by 3 by 6 in. plywood is 
screwed on the back of the cover board, 
projecting about 1 in. over the back, to 
prevent the cover from falling back- 
ward when raised. A few coats of shel- 
lac, and the press is complete. 

Prints to be dried are placed between 
blotters in the press, but no pressure is’ 
applied. When they are dry, dampen the 
backs with either water or a fifty-fifty 
solution of water and alcohol; then 
place them between blotters and tighten 
the wing nuts. Be sure to apply even 
pressure on all four corners. Leave the 
prints in the press for at least twenty- 
four hours. 

Ferrotype plates with the prints on 
may also be dried in the press. Another 
use is for mounting large prints. Use a 
good grade of photo paste and leave the 
mounted print under pressure until the 
paste is bone dry.—FRANK McCarry. 


Back of the press 
showing the self- 
adjusting hinges, 
one of the quick- 
acting clamp bolts, 
and the block to 
prevent the cover 
from falling back 


The bolts are car- 
riage bolts altered 
as shown at right 


Typewriter Removes Curl 


from Photo Prints 


WHEN a number of photographic prints have 
been finished and are found to be badly curled 
after drying, they may be ironed out in a 
few minutes by rolling each of them several 
times, in reverse position, through the platen 
of a typewriter as shown at the left. The prints 
need not be moistened to make them respond 
to this treatment.—G. E. 


1 in. from the head. File a %-in. slot 4 
in. deep in the end of the long piece as 
shown, and round off the corners. The 
end of the short piece is then filed to 
fit into the slot, and the corners are 
rounded. The pieces are now joined, 
drilled, and fitted with a pin, which 
should be a tight fit in the two outside 
holes. The hole in the middle should be 
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MORE PHOTOGRAPHIC ARTICLES WILL BE FOUND ON 120 AND FOLLOWING PAGES. 


Cmenicas fastert groning hobby 
SNAPSHOTS at MGHT 


1. Load your 
camera with 
Kodak _ 
“SS” Film 


IHERE’S fun for the whole 
family in snapshots at night. 
Baby in his bath. . . the young- 
| sters with their pets... grown-ups 
i harmonizing at the piano. . . 
everybody enjoys the “shooting.” 
And you, most of all—for you’re 
snapping those intimate family 
pictures that you’ve always 
| wanted, never hoped to get. 


You don’t need an expensive 
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fast do 


2. Use two or three Photo- 


flood lamps in Kodak 


Handy Reflectors 
rn f£ 


camera for snapshots indoors at 
night—not any more. Any cam- 
era that can be loaded with Kodak 
“SS” Film will do the trick—even 
the simplest Brownie. 

With “SS” Film, you use two or 
three of the new No. 2 Mazda 
Photoflood lamps, which last for hours, 
in the inexpensive Kodak Handy Re- 
flectors. If your camera has an f.6.3 
or faster lens, then No. 1 Photoflood 
lamps are powerful enough. 


FREE BOOKLET... 
a variety of picture oppor 

. shows you how to ar- 
.. how to place 
tells you everything 


you need to know about two ways 
to make night pictures—snapshots 
with Photoflood lamps, fast exposures 


with Photoflash lamps. (You can use 
Photoflash lamps, each good for one 
picture, if your particular camera 
can he set for “time.”) The directions 
are simple and easy to understand. 
Get a free copy at your dealer's to- 
day... Eastman Kodak Company, 
Rochester, N. Y. 
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MAKE MORE MONEY 


GET AHEAD FASTER 


NOW! 


“Take advan- 
tage of this free 
trial Royal Port- 
able offer. Send 
in the coupon 
right now.”” 


“TI sent my 
ideas in to the 
boss—typed— 
and got a big 
raise—just 
while trying 
out a Royal.” 


Own a ROYAL PORTABLE 
ON YOUR OWN TERMS 


You've ideas—ideas that are worth real 
money to you. Don’t waste them... 
Present them right to the right people— 
worked out in your spare time—type- 
written. Easy! Even if you’ve never 
thought of typing—if you own a Royal 
Portable! For Royals are scientifically 
designed for everyone to use. With full- 
sized standard keyboard and such genuine 
office typewriter features as Royal’s fa- 
mous Touch Control, Finger Comfort 
Keys, Complete Dust Protection and 
many others to make writing easier! 


Only a few cents a day 


Get full information and a free home trial. 
Remember you can own a Royal on your own 
terms ... cash, or only a few cents a day. 


FRE INSTANT TYPING CHART 
AND CARRYING CASE 


With every Royal Portable comes a handsome, triple- 
convertible Carrying C 
at no extra co: 
free Instant Typing Chart. 
Latest invention. 
you,ata glance,how totype 
right. Only Royal has this 
sensational typing aid. 
SEND NO MONEY 
a 
ROYAL TYPEWRITER COMPANY, Inc. 


Dept. A-92, 2 Park Avenue, New York City, N. ¥. 


Please tell me how I can own—for only a few 
cents a day—a latest model, factory-new Royal 
Portable—complete with free Carrying Case and 
Instant Typing Chart. 


Name_ 

Street. 

City. State. 

Lalready own a. _Typewriter, 
Serial » ~ Tell me how much you 


will allow on itas CASH payment ona new Royal Portable. 
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Take-Down Platform 


(Continued from page 99) 


top to act as a guard rail. Holes for 
\4-in. bolts are bored through apron 
and framework as shown. 

The wiring diagram provides for two 
transformers to operate two trains on 
separate tracks. A feeder supplies cur- 
rent directly to the switches, and a 
parallel circuit is provided for lighting 
houses, lamp-posts, and the like. Use 
No. 18 rubber-covered copper wire, or 
heavier, and fasten it with insulated 
staples to the underside of the platform. 
At the joint between sections, end the 
wiring at a binding post, and continue 


LIST OF MATERIALS 


Description Size 
2 Platform top = 34x5. 
4 Framework 13/16x 3 
4 Framework 13/16x 3 
4 Cross bracing 13/16 x 
2 Aprons 13/16x 6 x1215¢ 
2 Aprons 13/16x 6 x 54 
Nore: All dimensions given in inches. Platform 
made of fir plywood, other pieces of pine. 


31 carriage bolts, 14 in. 2% in. long. 
in. No. 7 flathead wood 


7 flathead wood 


rews, 
36 radio or clip type binding posts. 


75 ft. No. 


18 rubber-covered copper 
wire. . 


it again on the other side from another 
post. A short jumper will then com- 
plete the circuit. In all these circuits, 
install additional binding posts every 
12 or 18 in. Leads from the ends of the 
circuits are connected to transformers 
or run to a control panel. 

Roads are laid out on the platform, 
shellac is brushed on between the lines, 
and fine sand is sprinkled on. In the 
same manner, sawdust can be dyed 
green and applied to form grass plots. 
It is also well to brush shellac on the 
underside of the platform to protect the 
wood from moisture. 

Three wood trestles, about 18 in. high 
and 4 ft. long, will support the platform. 
Of course, any number of similar plat- 
form sections can be made to suit 
special display requirements. 


Making Rope Coils to Hang 
on Model Belaying Pins 


COILED ropes’ ends to hang on ship 
model belaying pins are easily prepared 
by driving two long, thin headless nails 
a short way into a board. It is best to 
have the nails project horizontally. 
Twist the cord over and under them in 
figure-8 fashion several times, and seize 
(bind) the coil at the crossing of the 8. 
Apply a touch of lacquer or model air- 
plane “dope” and push the coil toward 
the base of the nails to dry while an- 
other is made.—JOHN HINTERN HOFF. 


CAN YOU BEAT 
THESE POWER COSTS? 


Save up to $293.80 per month on 
power costs with a KRW FORD V8 UNIT 
50 HP. cinta er se $46.80 
BSOH.P.s sur sercnsS 145,60 


forth 


Above figures show primary fuel costs 
Giibricating. oil not included) for Syeras: 
ing a KRW-V8 Unit to develop 50 H. P. 
for 10 hours per day—26 days per month, 
| | Sompare this with electricity, « 36 per 

KW: which amounts to $340.60 per 
month, You can pay for a KRW Unit in 
| | a few short weeks out of actual savings! 


KRW-V8 Units are daily saving money 


for operators of, air conditioning and re- 
frigeration equipment, mills, factories, 
shops, welders, compressors, pumps, well 
drilling outfits, contractors’ equipment, 
etc., ete. 

For complete information, prices and 
data write us. You can buy’ through your 
local Ford Dealer and benefit by local 
service and low-cost Ford engine re- 
| | placement feature, 


KRM N39 Lock 


EXCLUSIVE BUILDERS OF APPROVED FORD 


IN FULL COLORS 
Page after page shows America’s 
greatest train values, new and ad- 
vanced features such as the amazingly 
low priced six wheel drive Hudson 
steam-type locomotives, the new re- 
mote control whistle unit, high speed 
model track, new transformers with 
circuit breakers included. All of 
America’s famous streamline and 
steam-type trains have been repro- 
duced. Select your fun-making auto- 
matic signals, stations, etc. Dads, 
too, make railroading a hobby. 


[American Flyer Mfg. Co. SEND FREE] 
| 2236 S. Halsted St, Chicago, Ill. TRAIN BOOK | 


| Name. 
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shen answering advertisements in this magazine. 
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of Expanded Home 
Workshop — 10 Cents 


GAVE yourself hours of searching through 
your old magazines for informa- 
tion by ordering a copy of the Home Work- 
shop Annual Index, just issued for 1937. You 


will need it more than ever before because 
the Home Workshop Department has been 
greatly enlarged during the post year. More 
than 500 pages were devoted to it and to 
such hobbies as radio, microscopy, chemistry, 
hotography, and astronomy. And the index 
fists them ofl 

Every article on craftwork, shop methods, 
house repairs, model making, radio, automo- 
biles, and the like is not only listed alphabet- 
ically, but also carefully and completely cross 
indexed. You will be surprised to find how 
many times you will use the Index, because 
it is a classified guide to the most up-to-date 
reference material on these subjects that can 
be found anywhere, 


n cents together 
a large return envelope addressed to your- 
self. Do not put a stamp on the return enve- 
lope which you inclose; we will pay the post- 
age when we mail the Index to you. 

are still a few copies of th 
Index available at the same price of t 
Send twenty cents if you wish the Indexes for 
both years. 


Check List of Jobs 
for DECEMBER 


Why not end the year right by 
making those home improvements 
you put off doing during the sum- 
mer and fall? Now is the ideal 
time. A few suggestions follow: 
Inclose porch for winter use. 

Erect storage racks and shelves in 
garage. 

Install new sink and drain board in 
kitchen. 

Insulate cellar walls and cold water 
pipes to minimize condensation. 
Construct dressing table and stool 

for bathroom. 

Build additional equipment and 
furniture for playroom. 

Construct removable winter vesti- 
bules for outside doors exposed 
to cold winds. 

Turn off water from outdoor fix- 
tures likely to freeze, or protect 
them with heavy insulation. 
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—aged-in-wood 
Burley tobacco 


—extra good taste 
—for pipe or 
cigarette 


2 full ounces 
in every tin 


Copyright 1937 
Liccert & Myers 
Toracco Co. 


115. 


“VANKEE™ 


Handyman 
SPIRAL 
SCREWDRIVER 


syoo 


Driving screws made 
oa quick, interesting 
—for man, woman or 

boy! Amazing Value!$1.00 

buys “Yankee” No. 33H 
with one blade at your 
dealer's... ALSO, dealer can 
supply “Yankee” Attach- 
ments to make this Handyman 
bore and countersink holes 
for screws. Shown below. 


‘“*YANKEE"’ CHUCK & 3 DRILLS -Fitin Place of Blade 
Set 39¢ 


“Yankee” Chuck 


——_) 
“Yankee” Drill 5/64” 


oy “Kanee” countersink 
“Yankee Drill 1/67” ened) 


“Yankee” 6/82” Blade 
* Drill 9/64" for small screws, each 122 


== = “INTRODUCTORY OFFER == = =) 
North Bros. Mfg. Co., Philadelphia, U. S. A. 
‘NEW TOOL! If not at dealer’s send $1.00 
for “Yankee” Handyman and one blade. 
“Yankeo” Tool Book, included FREE. | 


cree) | 


Name..... 


Guild Clubs Active 
as Season Starts 


Craftwork in wood and metal by members 
of Newcastle (Calif.) Homeworkshop Club 


EPORTS from clubs affiliated with 
the National Homeworkshop Guild 
indicate that improved craftmanship 
and better club programs are in evi- 
dence everywhere as the new season 
gets under way. The Guild's free serv- 
ices have spurred the clubs on to more 
ambitious undertakings, and the 1937- 
38 activities promise to be the most suc- 
cessful in Guild history. 

Demonstrations in metal spinning, 
wood turning, and wood carving have 
been arranged by the Saginaw (Mich.) 
Homecraft Club, in addition to moving 
pictures and talks by men from various 
industrial units of the city. A success- 
ful exhibition was held in connection 
with the Saginaw County Fair. 

Work on ship and railroad models oc- 
cupies the attention of the Domestic 
and Juvenile Court Homeworkshop 
Club of Toledo, Ohio, on Wednesday 
nights of each week. On Friday nights 
the more experienced members act as 
instructors for Boy Scouts and a boys’ 
club. 

“The publicity given our club in va- 
rious newspapers and our own club ac- 
tivities have resulted in the largest 
membership we have ever had,” reports 
William Graf, secretary of the North 
Shore Craftsman Club, Waukegan, Ill. 
“One of the most interesting things we 
have in our workshop is a wall case 
where members display small projects. 
It gives each member an idea of what 
his fellow members are doing, and vis- 
itors are entertained and inspired by 
the exhibit.” 

Construction of a miniature water 
wheel for a small stream that flows 
through the rock garden of one of the 
members was the main project at a 
recent meeting of the Brockton (Mass.) 
Homecraft Club. The women members 
made flowerpot wall brackets and trel- 
lises. Another coéperative enterprise 
is the building of a dog house for a 
large collie. Several attractive wall 
plaques have been made by pasting pic- 
tures on plywood, cutting around the 
edges, and tacking each cut-out on an- 
other piece of plywood, which is framed 
with a light molding. 

The Ware (Mass.) Homeworkshop 
Club plans a vigorous membership 

(Continued on page 117) 


YOURE CRAZY- 
IF YOU DON’T CLEAN 
OUT YOUR RADIATOR 
BEFORE YOU USE 
ANTI-FREEZE ! 


. Of. 

DO IT FOR 10c WITH SANI-FLUSH 
Never put anti-freeze in a dirty, clogged 
radiator! You waste anti-freeze. You run 
the risk of an overheated engine and expen- 
sive repair bills. Sani-Flush removes all rust 
and sediment from the radiator. It’s easy to 
use, and inexpensive. 

Just pour some Sani-Flush in the radiator. 
(Follow directions on the can.) Run the 
motor. Drain, flush and fill up with anti- 
freeze. Then you're set for a winter of safety. 
You won't lose anti-freeze. Poor circulation 
won't spoil the efficiency of your motor. 
Sani-Flush can’t hurt aluminum cylinder 
heads or motor parts. You'll find it in most 
bathrooms for cleaning toilets. Sold by gro- 
cery, drug, hardware, and five-and-ten-cent 
stores—25 and 10 cent sizes, The Hygienic 
Products Company, Canton, Ohio. 


EXCLUSIVE, 
PATENTED POINT 


f 


won’t 


slip 
out of the slot 


ly gurprising how the NON-SKID. Point 
a . 


of the screw slot... no pushing re- 


No slippin no injured 


+. no di ‘to polisl rf le, 
there's the chrome alloy steel blade -. vandthehighly. 
EBONY handle, And you'll 


Hike the “foal or bateset of os 
“epee eoctpeey ane 
fine tool, See it at your Hardware 


Dealer's today. Gustanteed by The 
Bridgeport Hardware, Mig. Corps 
| Bridgeport, Conn, U.S.A. > 


our Deak 
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Guild Clubs Active | YOUR OWN EYES DO THE SHOPPING 


oe puie 110 When you go to the hardware store to buy a file, the clerk no longer pokes 
through boxes, unwraps yards of brown paper * * Your own eyes do your 


campaign this fall. Julian Knapp ex- hapslae. witkoncidalavs se 


hibited plans of his new home, which he 
will construct himself. Edward Gosse- 
lin has made several combination kitch- 
en stool and ladder chairs. D. C. 
Milligan is making a working model of 
a naval cannon. Leopold Mozdzierz has 
passed his test for a limited commercial 
pilot's license. 

R. D. Harris, secretary of the Mans- 
field (Mo.) Homeworkshop Club, visited 
home workshops in several states dur- 
ing a tour last summer. W. M. Young is 
building a house trailer, and Mr. Harris 
has completed a dog trailer. 

Plans have been started for the an- 
nual exhibition of the Capital Home- 
craft Club of Washington, D. C. George 
A, Simonds has been named general 
chairman, assisted by Harry E. Middle- 
ton, Orrin Davy, Edgar W. Parks, Jo- 
seph Chlopicki, and C. T. Kingsbury. 

The Science Homeworkshop Club of 
Brooklyn, N. Y., has reélected the fol- 
lowing officers: Morris Horowitz, pres- 
ident; Hyman Cohen, vice president, 
ana Abraham Eisenstadt, secretary- 
treasurer, During the past year the club 
studied photography and electricity and 
made small electrical projects under 
the supervision of Mr. Horowitz. 

A woed-turning demonstration was 
given recently before the Denver (Colo.) 
Homeworkshop Club. Christmas proj- 
ects were started. 

Lawn chairs were made and sold by 
the Orange, (N. J.) Homecraftmen Club 
last summer and the money used to 
purchase supplies for the club’s work- 
shop. At present old toys are being 
repaired to be given away to poor 
children at Christmas. Several of the 
members are building a file and rack to 
hold Guild bulletins, blueprints, maga- 
zines, and catalogues. 


Tracing Half-Breadth 
Ship Model Plans 


MANY methods of transferring the 
lines of the half-breadth plan of a ship 
model drawing to the wood have been 
suggested, but I have found a way that 
eliminates the errors often caused by 
creasing paper along the center line. 

A fairly large sheet of glass (I use 
a piece 14 by 35 in.) is placed across 
two boxes or chairs, and a lamp is set 
below it. Lay the plan on the glass and 
cover it with white paper. Draw a line 
on the paper to coincide with the center 
line of the plan. Then trace the re- 
quired water line. 

Turn the paper face down, align the 
center line and the ends of the water 
line with the plan, and trace the water 
line again. This gives the complete lift, 
but the shape of one half is on one side 
of the paper and that of the other half 
is on the other side. Remove the original 
plan, lay the white paper down again, 
and trace the water line as seen through 
the paper so as to get it all on one side 


WHERE?=:”, to find in 
# the store, popu~ 
lar Nicholson or Black 
Diamond Files are out-from- 
under the counter, readily 
available in a colorful, con 
veniently partitioned 
display 


WHAT TYPE? tyvesnt 


size has a place of its own, 
clearly marked for easy 
selection « «+ 


WHAT CUT? Fatt: 


wrapping on each file lets 
you examine it closely, yet 
protects it from handling 
damage... 


HOW MUCH? deste 

= find the 
price of each type and size 
clearly marked .. . just pick 
the one you want and pay 
the clerk * * Whether you're 
a plant executive, a work- 
man, or a spare-time hobby- 
ist, count on the new tooth 
construction and special file 
steel of Nicholson or Black 
Diamond Files to start and 
finish any job. At your hard- 
ware dealer’s, Nicholson File 
Co.; Providence, R.1., U.S.A. 


PATENTED 


mnowmascononm” "| A FILE FOR EVERY PURPOSE 
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ENGINEERING 
TRIUMPH 


GILLETTE'S AMAZING 
1-PIECE RAZOR 


Blades Changed In 3 Seconds 


TWISTS 
ceded 


The Gillerte 
Sheraton 


INTRODUCTORY OFFER 


Cc 


NOTHER sensational Gillette 
manufacturing triumph! Today 

you can buy, for just 98¢, a genuine 
1-piece Gillette Razor—the Sheraton 
—in an attractive traveling case with 
5 Gillette Blades! Until now, we have 
never been able to make a razor 
of this type to sell for less than $4 
list. Output is limited. Millions will 
want one. You may have to ask your 
dealer to get yours on special order. 


GILLETTE SAFETY RAZOR CO., BOSTON, MASS. 


Gillette 


RAZORS ano BLADES 
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Modern Doll House Folds 
Flat for Storage 


(Continued from page 97) 


the shoulders at each end, cut a %4-in. 
wide slot as shown to hold the second 
floor in place. 

The three pieces of plywood used in 
each end section should be laid out to 
leave the least wastage, according to 
the size of your panel. There are two 
pieces of plywood 10% by 15 in. and 
one piece 12 by 15 in. The windows and 
doors may be laid out to suit your own 
taste. Attach the corner posts flush to 
the ends of the 12 by 15-in. piece, and 
hinge the other two as illustrated. The 


END 
FOLDS FLAT 


[TOP FLOOR NOTCHED 
TO FIT HERE 


Diagram showing how each end section is 
folded, and corner construction from inside 


drawings above show how the end sec- 

tion folds up. Note particularly that 
| the front is hinged on the outside and 

the back on the inside. 
The partitions, one of which is used 
on each floor, are made as in another 
| drawing. The molding, grooved by a 
simple dado operation, acts as a base 
for the partition. The door is hinged, 
and the molding is glued on. 

Finishing depends principally on how 
much effort you wish to put into it. 
| The wood may be roughened with 
coarse sandpaper, and a thinly mixed 
coating of cement or plaster applied. 
| A flat wall paint or cold-water paint 
can be used, if desired, but if this is 
done the wood should first be primed or 
sized with shellac or glue sizing. 

A folding porch or solarium may be 
| added to one end. An awning of bright 
| colors over each window will improve 
| the appearance, as will a flagstone ter- 
| race in the front. You might try a fire- 

place with the chimney running up the 
outside of the house—detachable, of 
course—and cut a hole in the wall to 
| suit. Other refinements may be added, or 
the same general method of construction 
| applied to a house of different design. 
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Min RN ALOGY 
for Amateur Scientists! 


iCratt 
Bett way tor alert, this 


arta 


cauipment and instrurtions for recognizing, testing, and 


5. in wood cabinet, contains 
assortment of practical equip 
Mineralogy Manual. Price $5.00 


$3.00, $10.00, $20.00 


ft Mineralogy Outfits at 
will send your choice, ful- 
ly-prepald, on receipt of price. 


FREE ROU gs ter at 


taining. ring trieks and 
The PORTER CHEMICAL OMPANY 
Prospect A 


in 


expe 
8: rstown, Maryland 


Hear that youngster 
itnnca wife of 


‘compl 
DEALERS: Write for Special Offer? 


THE CUSHMAN MOTOR WORKS, 
. C42, Lincoln, Nebr. 


Pat 


CORONA 1938 SPEED MODEL 


‘We've made around two million Corona Portables— 
but these new 1938 machin the finest yet! 
Amazingly complete, professionally fast and easy to 
operate, and made to last for years. Dollar for dollar 
they give you unmatched value. Ask any dealer to 
show you their many exclusive features—the effort- 

| less “Floating Shift," the Touch Selector, Piano Key 
Action, All-around Frame, ete., ete. And then ask 

| about the new easy-payment plan—as low as $1.00 a 
week! Lets you pay for it as you use it. Free booklet 
on request; free carrying case with each Corona. 


** MAIL COUPON TODAY «+++ 
LC Smith & Corona Typewriters, Desk 12 
721 E. Washington St., Syracuse, 'N. 


17m thinking of buying # Corona. Pleate send free 
| booktet describing soodelavand the “1.00.0 week” pI 


Name... 


Stree 
City... 


- State. 
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Preparing Crystallized 
Christmas Trees 
(Continued from page 76) 
fect is obtained by using sprayed alum- 
inum bronze. This, too, can be applied 


in a clean, dry garden sprayer if a little 
care is taken to get the mixture right. 


It is suggested that %4 Ib. of aluminum | 


bronze powder, varnish-mixing grade, 
be wet slightly with turpentine to a 
smooth paste and then continuously 
stirred while a pint of quick-drying var- 
nish is added. Thin this with either tur- 
pentine or gasoline until the mixture 
sprays easily with the gun you are us- 
ing. Do not smoke while doing this, and 
do not work where the fumes can reach 
a fire in furnace or stove, as the tree, 
varnish, gasoline, and aluminum con- 
stitute a very dangerously inflammable 
mixture. The finish is safe enough, of 
course, once it is dry. 

Let the first coat dry hard and touch 
up where required, or give a second 
coat, Avoid getting the mixture too wet 
in spots or it will sag to the edge of the 
needles, strip off the bronze, and pro- 
duce an unsightly result. Spray on 
lightly and evenly while moving around 
the tree in a methodical manner. Be 
sure to clean your sprayer thoroughly 
without delay. Let the tree dry hard 
before taking it into the house. 

Bear in mind that lime in calcimine 
is disastrous to conifers. On live trees it 
can be used only above ground and for 
a short period, when it must be removed 
without having any of it wash down 
into the soil where it would come in 
contact with the roots and thus kill the 
tree. If a live tree is treated, follow 
exactly the method previously specified. 


Valuable Papers Recorded 


by Your Movie Camera 


MANY amateur movie makers with 
8- or 16-mm. cameras are using the last 
few feet of film remaining on the reel 
to photograph canceled checks, techni- 
cal data, clippings, and letters as a 
matter of record. A great volume of 
such records will take up surprisingly 
little room in.a safe deposit drawer and 
in the event of fire or flood may prove 
invaluable. 


Lay the sheets to be recorded face up 


on a table near a wall. Support the 
camera, lens down, about 42 in. above 
the table on a bracket fastened to the 
wall. Illuminate the copy with three 
photoflood lamps about 24 in. above 
the table. Set the camera diaphragm 
at F/5.6. An instantaneous click of the 
shutter button will expose no more than 
two or three frames of the film. 
These record frames, of course, have 
to be edited from the reel after develop- 
ment. When required, the photographed 
copy can be easily read with a low-pow- 
er microscope, or can be enlarged 
photographically. —A. W. E. 


Organize a home workshop club. Send 
@ stamped, self-addressed envelope for 
full particulars. 
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YOU CAN 
DEPEND ON 


A hard starting car is an aggrava- 
tion, particularly in cold weather. 
It invariably indicates that gas 
mileage, power, speed and accel- 
eration have declined badly—p 
formance is seriously impaired. 


Spark plugs are all important 
in maintaining topnotch engine 
performance. Inferior quality or 
worn-out spark plugs are a great 
handicap to even the best modern 
engines and the best of modern 
high performance fuels. 


Change to new Champion Spark 
Plugs now and note the new speed 
with which your engine starts, the 
renewed ability to accelerate and 
the measurable increase in gaso- 


Champion Spark Plugs for a quarter 
century have continued to set new 
high standards of performance and 
reliability in engines everywhere. 
We sincerely believe you cannot 
afford to accept spark plugs less 
dependable than Champions. 


CHECK AND CLEAN SPARK PLUGS WHEN YOU CHANGE OIL 


Please mention Poputar ScieNce MontTuLy when answering advertisements in this magazine, 
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AMAZING SCREW 
INVENTION 


IN 
METALS 


Taps Standard 
Machine Screw 
Thread in Materi- 
als of practically 
any thickness! 


Don't wasteyour money on costly 
taps—try this sensational new 
method for cutting perfect stand- 
ard machine screw threads in 
metals. The famous Shakeproof 
Thread-Cutting Screw—now used 
in America’s biggest industrial 
plants—makes tapping easy and 
inexpensive. Just punch or drill a 
hole—insert aShakeproof Thread- 
Cutting Screw and turn it home 
with screw driver or socket wrench, 
Unscrew and youhaveaclean-cut 
thread—a perfectly tapped hole! 


PATENTED SLOT DOES IT! 


The patented spring-action slot 
plus a special hardening process 
transforms the screw into an ac- 
curate thread-cutting tool. You'll 
be amazed at the long life of each 
screw—even after repeated use 
in. materials of practically any 
thickness, the cutting action is 
clean and sharp. 


HANDY KIT Cc 
scare only OO 


Patent Numbers 
U.S, Patent Nos. 


oi 1,909,476; 
1,909,477.” Other 
Patents. 


Dealer’s or Mailed 
Postpaid for Only 50c¢ 


Ask your local hardware dealer for akit 
of Shakeproof Thread-Cutting Serews, 
or send the coupon below with coin, ¥ 
stamps or money order for 50e. Full ¥ 
money-back guarantee if you are not 
thoroughly satisfied. See your dealer or 
‘mail coupon below, today! 


MAIL THIS COUPON NOW! 
SHAKEPROOF LOCK WASHER COMPANY 


Biutcbatoror Simbeptost Presets 
[ Bangraacr es Smeeet ets 
BIN ideccr Ree Ohcawer Mt 
[| __ Enclosed find soe (coin, stamps or money order) for 
Which send me a complete tapping kit of Shakeproof 
| ‘Thread-Cutting Screws. 


I Name 


T acices 


UW cay —state__ 


ee | 
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> CHRISTMAS MORNINGS 
A GRAFLEX PicTURE 


Picture Their Happiness 
with a GRAFLEX 


Graflex Cameras portray and gi 


happiness for years to come. Your 
dealer will gladly show you Graflex 
‘American-made Cameras ‘and Equipe 
ment—pertect gifts. 


National GRAFLEX = 


The world’s finest miniature reflex cam- 
era! Just a handful in size but big in 

formance. Ten 24%" x 2Y2" pictures 
irom each 8-exposure film! 


ENLARG-OR-PRINTER 


Almost a complete darkroom in itself— 
an enlarger, contact printer and retouch: 
ing desk all in one! Book on enlarging 
free with each Enlarg-or-Printer 
for fre 
iit Gubiee 


LMER GRAFLEX COR) 
DEPT. PS-17, ROCHE! n 
Please send me free Graflex 
and free Annual Gift Guide, 


Flash Synchronizer 
for Photography 


© AMATEUR photographer need 

be without a flash synchronizer 
because of the cost, as a serviceable 
outfit can be made from an old flash- 
light case, an ordinary key-type light 
socket, and a phone jack out of a 
junked radio set. 

Take the socket apart and cut the 
ends off the connector bars so they may 
be used as nuts. The screw part is 
mounted on a \%-in. disk of pressed 
composition wood that just fits inside 
the socket shell, as shown at A. One of 
the small bolts is put through the cen- 
ter to make the center contact. On the 
other two bolts are mounted small 
right angles of sheet brass, which are 
soldered to the inside of the shell. 

A second disk with a contact bolt in 
the center is located at the bottom of 
the shell. A spacer to hold the two 
disks the proper distance apart is cut 
from the fiber socket liner. After the 
wires are soldered, this bottom disk is 
held by bending the edge of the shell 
inward in three or four places. The 
wires enter the socket through the 
hard-rubber bushing, which is placed 
through the key slot in the side of the 
shell. 

The battery case is an old three-cell 


NAME 
ADDRESS. 
cITy, 


STATE. 


PRIZE-WINNING CAMERAS 
WORLDS GREATEST c/a pout 


DRILLS—GRINDS—CARVES 
SANDS_-SAWS— SHARPENS 


ACCEPT THIS 
FACTORY 
OFFER! 


710 DAYS 
ed FREE TRIAL 


BPRS ssovoeren 


—- aa. | 
Ce Seth risen spacer 


‘This magnificent Remington 
Noiseless Portable has all the 


Cutaway view of the socket, the remodeled Offer. Write to 


phone jack, and bracket with camera screw REMINGTON RAND In e Buffalo 
New York. 
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Flash Synchronizer Shooling Uhese indoors wes 


metal flash light with the end contain- 
ing the switch cut off. The length 


should be two battery cells plus % in. / J 
for soldering and %4 in. for the spring 
in the cap. ’ 
The combination switch and shutter 
release is made from an old radio phone 
jack of the type shown at B. The base 
bar of the jack is cut to a length that 
will allow the cable release plenty of | I 


clearance past the ends of the contact 
springs. The countersunk hole near the 
end of the bar is made to fit snugly be- 
hind the head of the cable. A slot is 
cut from the end of the bar into this 
hole to allow the cable to be discon- 
nected from the switch. 

‘The push plate is of metal % in. thick 
and 1% in. wide and of a length to suit 
the jack used. To the end of the plate, 
a short length of light clock spring is 
soldered. Two holes are drilled in the 
spring to correspond with the switch 
assembly screws. A hole for the adjust- 
ment screw is drilled and tapped as 
shown, and the screw is provided with 
a lock nut. Another hole, of a size to 
receive the push button of the cable 


Termin vor won ney WITH G-E MAZDA PHOTO LAMPS 


release, is drilled almost through the 


push plate directly opposite the cable 
hole in the base bar. 


‘The switch is mounted on the side of | 


the battery case with a sheet metal 
bracket, which is soldered solidly to the 
case, and in which holes are drilled to 
fit the two switch assembly screws. 
The wires from the socket are brought 
down to the switch and soldered. A 
guard of light sheet metal is made to 
protect these connections. 


© Live over this happy Thanksgiving day with 
indoor snapshots. Catch that look on Junior’s 
face as he wades into the turkey. Snap the 
whole family ... even the pup. 


It’s easy. Just put a few G-E MAZDA Photo- 
flood lamps in sockets around the room, load 
up your camera with supersensitive film and 
take snapshots as easily as you would out- 
doors in the bright sunlight. 


The brighter, whiter light of these amazing 


The bracket for attaching the de- 
vice to the camera is a % by ¥%4-in. bar, 
soldered on as at C, The camera screw 
is an ordinary %4-in., 20-thread stove 
bolt with a washer soldered into the 
slot. The threads are filed off the screw 


SPECIAL LIGHTING KIT S]00 
FOR INDOOR PICTURES i 


thi Is . 
So atey sortie cenibn ke nee For action, use G-E MAZDA Photo-flash lamps. 


indoor pictures with, any camera and Each lamp gets one picture. 15 cents list. 


2.G-E Mazpa Photoflood lamps is 
Ko en pandypaperscectorsigcane Go to your druggist or camera dealer for photo 


bulbs gets you crisp, clear pictures indoors, 
or at night. And they last for dozens of shots. 


for % in. next to the head to allow the | papers onc lamps... but be sure they're marked G-E to be 
screw to turn freely after being run fal: Takier that suggests where, and sure of better pictures. 

bar. A square shoulder of solder is 

cap to prevent the synchronizer trom | (MMC OQ DONG OF OW B ELECTRIC 
turning out of line. This shoulder Sy 

should fit snugly against the edge of 
the camera bed. MAZDA PHOTO LAMPS 


through the threaded hole in the bracket tells how, to take pictures at night. 
cap to prevent the synchronizer from 
age 138) 
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FOR MOTHER: A beautiful sewing box 
with ample room for needles, spools and 
all the little gadgets Mother likes to have 
handy when she’s sewing. Divided into 
two compartments with hinged lids. A 
graceful handle makes it easy to carry. 
Build it with Masonrre TempereD Presp- 
woop and you'll be proud of its smooth, 
lasting finish. And you'll be amazed at how 
easily it can be cut out and put together. 


FOR DAD: The handiest tool kit he’s 
ever seen. Light in weight... easy to 
carry ... sturdy Masonite TemMPERED PresD- 
woop sides and bottom that can take all 
the knocks. 

Of course, you want to build these and 
many other handsome Christmas gifts 
with Genuine Masonite. Mail the coupon 
today for free plans and specifications of 
Mother's sewing box and Dad's tool kit. 


MASONITE 


A MISSISSIPPI PRODUCT 
THE WONDER WOOD 
OF A THOUSAND USES 


SOLD BY LUMBER DEALERS EVERYWHERE 


MASONITE CORPORATION, Dept. PS-12 
ILL West Washington Street, Chicago, III. 
Please send me—absolutely FREE—plans and 


| 

! 

| 

| specifications for the smart sewing box and handy 
| tol Kit I'm going to build for Christmas presents. 
I 

| 

| 

! 


Name. 


Address et 


Solve Your Gift Problems 


with our 


BLUEPRINTS 


OYS, furniture, models, radios, and 
T ster projects suitable for Christ- 

mas gifts are contained in the 
POPULAR SCIENCE MONTHLY series of 
blueprints. You will derive a good deal 
of pleasure from making something you 
know is going to be used by a member 
of your family or a friend. At the same 
time, you can be sure that such pres- 
ents will be more highly valued than 
articles bought at a store. 

The blueprints themselves make ex- 
cellent gifts for men and boys who en- 
joy the home workshop hobby. Those 
marked with an asterisk (*) in the fol- 
lowing list are particularly well suited 
for this purpose. The blueprints, in 
most cases, are printed on 15 by 22-in. 
sheets and cost 25 cents each. 

Only a partial list of the plans avail- 
able is given below. A complete list 
will be sent immediately upon receipt of 
a stamped and self-addressed envelope. 


GIFTS FOR MEN 
“Clipper Ship, Great, Republic (31% in. 


Colonial Writing ‘Beske 1. 

Drafting Tabl 

*Farragut’s 
hull), 


Fi (3343-in: 
221-222. 


Folding Duck Boat (13-ft.), 170-R a 
Gettysburg Cannon Model (1154-in.), 

2924-293 ‘ . ae 

25 


rigged, Sat Jae Le R 
Smoking Cabinet, 2 
"Sovereign of the’ Seas, Clipper Si ip (2084: 


in, hull), 51-52-53 1.00 
*u. s."Battleship Texas 3A hull), 197 

198-199-200 ... 1,00 
*U. S, Destroyer Preston (3i 

126-127. - 1.00 
“Utility Rowboat (13 ft. long), 224-R +50 
*Whaling Ship Wanderer (2034-in. huil 

151-152-153-154 


GIFTS FOR WOMEN 


Automatic Lighthouse Night Lamp and 


Novelty Sewing Kit, 2: 25 
Cedar Chest, 17. 125 
End Table, ‘American Empire, 241A. 25 
Gate-Leg Table, 24. 125 

chen ‘Table Cab 25 
Mirror Frame, 2464. 125 
Modernistic Folding 25 
Modern Tea Wagon and Cabinet i 

it Rolls, 313A. 25 
Mosaic Serving Tray, 297A. 125 
Pier Cabinet, 77. 25 
Queen Anne Dressing Table, Stool, and 

Mirror, 295, 78 
Sewing Cabinets, Priscilla and modern, $1 (25 
Sewing Table, 125 
Silver Chest on Stand, 2 125 
Small Barly Colonial Pine Chest (illustrat- 

ed above), 3084 25 
Telephone Table and Stoo! 25 
Tilt-top Table, 140.. 125 


GIFTS FOR BOYS 


Pirate Galley (20-in.), 44-45-R... .75 
ek Adhel, 20-in, hull, ‘frame-and- 
lank construction, 304-305-306-R. 
Clipper Ship in Bottle, 121-122. 
Cruiser U. S. S, Indianapolis ( vin), 316 
plying Tractor Airplane (3-ft. wing). 50. 
M.'s. Bounty (8%4-in. ‘auli), 254, 
Huntlag fe and Double-Decker 


2774 
*Kayak (with 


L. 

Early Colonial pine chest, plan 308A, 25¢ 
Kite Reels, Ball-Bearing, 2904 25 
Liner Aquitania (9-in.), 225. 125 
Liner President 25 


in. 
Motor Best (2 del), 

New Bedford Whateboat, wit! 
hull, 326-R. 


ing model), 48-R ‘50 
ck, Extension Book Rack, and 


Turned Box, 247A. 25 
“Toy Motor Boat (29-in,), 63-64-R. 75 
Treasure Chests (metal bindings), 78. 25 
GIFTS FOR GIRLS 
Rookcase (eo doors), 25 
Four-Leaf, 125 
ign Dol 128 
Furnitur 25 
Floor Lamp, 2434. 25 
Flowerpot, Stand (383 
Modern Lamp, 317A.. 25 
amar ae kane with Wooden Frame, 
nds, 267A 25 
acne Rack, “LaddersBack, 250, 25 
Mayflower (24-in. model), 83-84-85-R. 1.00 
Modernistic Lamps, Three, 93. 25 
Petre, Frames, and Bud: Vase Holder’ of 
Metal a8 A... 25 
Chair (si net +50 
a K (pel ve design), 255A, 25 
Turned Costume Jewelry. 205A, 25 


GIFTS FOR CHILDREN 


Acrobatic Monkeys Toy, 248A 
Airplane Cockpit with Control 
Baby's Crib and Play, Pen, 26. 

's Costumer, 179A. 
ght. Teacher, 302A.. 
Fire Engine and’ Other ‘Toys, 101 


Hispaniola, the Ship in “Treasure Isiand 
125 
tig; Sawed Birds and” Animal 125 
ighthouse Model, Flashing, 125 
Projector for Photos and Picture: 125 
Six Simple Block Puzzles, 65. 125 

Toy Lathe, Drill Press, Saw, and Jointer, 
125 


GIFTS FOR RADIO FANS 


All-Wave Portable Receiver, 217-R. 
“Amateur Radio Transmitter, 183-18 
*Amateur Short Wave Receiver, 15. 
*Five-Tube Short Wave (A.C. or D.C.), 
Full Electric Headphone Set, 130. 125 
One Tube Receiver (battery operated), 103 125 
Short-Wave Converter Unit, 137 125 


Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 


I am inclosing, 
Name .. 
Street 


City and State ...... 
Please print your name and address clearly 
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It’s Fun to Discover Scientific Secrets with the New 


| GILBERT CHEMISTRY SET 


Sugar crystals—as 
seen thru ordinary 
Microscope. 


1. A. C. Gilbert, President 
ilbert Hall of Science 
‘oom-160, New Haven, Conn. 


[weather. flag and mammoth poster. 
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Count me in on your big free offer. Send 


Boys, exciting days are in store for you 
when you own a Gilbert Chemistry Set. 
Think of the thrill of making strange 
chemicals change colors, writing mes- 
sages in fire ink, making your own paints, 
bleaching flowers and performing hun- 
dreds of other dazzling tricks. 

More boys have won fame and big awards 
with Gilbert Chemistry Sets than any 
other chemistry sets made. One boy de- 
veloped a candle that burns with a blue 
flame. Another boy discovered a way to 
write messages in invisible ink on his 
arm. A third boy worked out a chemical 


New Gilbert Desk Type Laboratory 
Outfit —The latese triumph of the famous 
Gilbere Hall of Science. 5 feet of metal and 
wood shelf room and test-tube racks, 
mounted on sturdy wooden table. 76 chem- 
icals and pieces of apparatus including 
scales. Puts 500 fascinating experiments at 
your finger tips. $9.95. Ocher Gilbert Chem- 
istry Sets $1.00 to $19.50. See them at’your 
nearest toy store. Up-to-the-minute book 
by noted Yale professors comes witheach set, 


trick for catching a sneak thief. You, too; 
can perform such wonders, but first be 
sure to get a chemistry set.with the name 
“Gilbert” stamped on the box. 


$200.00 Annual Awards 


To the boy doing what, in my opinion, is the most 
important research in Chemistry or Micro-Chemis- 
try in 1938, I will award $100.00 in cash. To the 
ten boys doing the next most important research, 
1 will award $10.00 each. Applicants must not be 
‘over 17 years old and must send me full descrip- 
tion of their experiments by June Ist, 1938. 

A. C. Gilbert, Inventor of Erector and 

Founder of the Gilbert Hall of Science, 


POLAROID Jr.—the Invention That Shows 


Nature’s Wonders in Full Colors 


Showsyou whether eachday willberainyorclear, Free—withmammoth color 
poster showing the new Gilbert Chemistry Sets, if you mail coupon at once 


Mail this Coupon — or 1¢ Post Card 


Street. 


Please mention Poputar Sctence Montuty when answering advertisements in this magazine. 


The new Gilbert Micro-Chemistry 

Sets enable you to see the mysteries 

of chemistry and Nature 200 times 
+ darger than they appear to the naked 
} eye. The only sets of their kind with 
| Polaroid Jrwequipped microscope — 
! bringing ‘you sights far beyond the 
| power ofordinary microscopes. Sugar 
: crystals look like an array of brilliant 
i jewels. Layers of cellophane take on 
1 weirdand fantastictones. Starch grains 
i appear as lumineus colored crosses. 
Gilbert Micro-Chemistry Set No. 7; 
complete with 38 fascinating pieces 
ofapparatusand bigillustrated manual, 
$5.00. Other Micro-Chemistry Sets 
from $2.50. 
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NOW only $4@.-95 


buysa 6” Ball-Bearing 


BLACK & DECKER 


BENCH GRINDER 


Look at these features of the new 6-Inch Junior— 
offered for the first time in a low-priced bench 


grinder of Black & Decker Quality: 1. Powerful 
%A-H.P, Motor. 2, Anti-friction ball bearings. 
3. Light, strong aluminum housing. 4, Adjustable 
tool rests, easily removable. 5. Convenient carrying 
handle. 6, Rubber Feet which hold Grinder firm on 
bench without bolts. 7. All moving parts carefully 
balanced, The 6-Inch Junior Grinder is just the 
thing for small tool-sharpening, light grinding, pol- 
ishing, wire-brushing, etc. A sensational bench 
prinder value for... ....6e sees eee ‘only $19.95. 


BLACK & DECKER 1/4,” JUNIOR DRILL 


makes quick work of a thousand and one jobs 
around the shop, garage or home. Capacity, }4- 
inch holes in steel, 
14-inch holes in wood. 
Also drives wheels for 
light grinding, etc. So 
powerful it cannot be 
stalled even when drill- 
ing up to rated capacity 
in steel. A wonderful 
drill for only . . . $19.95. 


¥2-Inch JUNIOR DRILL for larger, heavier 
work, is an equally great value for.. ..only $35.00. 


MAIL THE COUPON TODAY for complete 
information and name of nearest dealer where 
you can see these and other Black & Decker tools. 


BLACK & DECKER 


World’s Largest Manufacturer of 
PORTABLE ELECTRIC TOOLS 


MAIL THIS COUPON N 
THE BLACK & DECKER MFG. CO., 


812 Pennsylvania Ave., Towson, Md. 


Please send Free Literature describing the 
new Black & Decker Junior Tools and address 
of nearest B. & D. dealer. 


Name 


Occupation. 


The Expert's Way of Making Skis 


(Continued from page 79) 


them as shown in Fig. 2. Shave off the 
superfluous wood with a plane, draw- 
knife, or spokeshave, leaving a slight 
ridge at the top near B and C as in Fig. 
3. Make the thinning and thickening 
gradual. The length of the ridge de- 
pends upon how stiff a ski you desire 
—the longer the ridge, the stiffer the 
ski. Stiff skis are excellent for racing 
on smooth snow, but a flexible ski is 
preferable for average trails, and it is 
better for the beginner. 

To bend the tips, each must be 
wrapped in six layers of burlap and 


YOUR SKIS 


Racers and experienced skiers 
use a ski 6 ft. 9 in,, 7 ft, or 7 ft. 3 
in. long. The novice and average 
skier, however, should choose a ski 
in proportion to his height. As all 
distinctions between the dimen- 
sions of downhill, slalom, and tour- 
ing skis have practically been 
eliminated, the following table will 
suffice: 


r 
| WHAT LENGTH TO MAKE 


Height Ski Length 
5 ft. 2 in. 6 ft. 0 in. 
5 4 6 3 
5 6 6 6 
5 8 6 z 
5 10 7 0 
6 0 7 3 
6 2 7 3 
6 4 7 6 


If a person is very heavy, the 
next larger size is advisable. 


tied with cord. Stick the wrapped end 
into a pail of boiling water for thirty 
minutes. Without unwrapping, place 
it under a board nailed to cleats about 
2 in. high as shown. Bend the ski up- 
ward to a 45-degree angle. Prop it in 
that position and let it cool off for at 
least two hours. Mark its position as a 
guide in bending the second ski to match 
exactly. 

The next step is to form an arch or 
camber under the middle section where 
the binding will be attached. When the 
skis have dried, heat them on the run- 
ning (grooved) surface with a blow- 
torch, beginning with the back end. 
Make them really hot without burning 
the wood. Bend them inch by inch over 
a bench or stool, placing the back ends 
under the same nailed board used in the 
other bending operation. Move the 
bench gradually forward and repeat 
the bending process until the skis, 
when placed on the floor, have an arch 
of about 1 or 11% in. Reheat the run- 
ning surface if necessary. 

Sandpaper top, bottom, and sides, 
using plenty of sandpaper to take off 
excess wood on the top. Wet the skis 
slightly and let them dry overnight. 
Then sandpaper again with 00 paper. 
Stain and cover the top and sides with 
four coats of spar varnish, but do not 
touch the bottom. 


When dry, treat the running surface 
by rubbing wax vigorously into the 
wood. To obtain the best effect, first 
spread pure pine tar evenly over the 
surface and heat along the center of 
the ski with a blowtorch, taking care 
that the tar does not catch fire and the 
wood is not burned or the varnish on 
the sides blistered. As soon as bubbles 
appear on the surface, move the flame 
to the next spot. It takes about twenty 
minutes to do this. 

After the running surface is brown 
from the penetrated tar, wipe off the 
excess with a rag. While the ski is still 
hot, apply a coat of so-called “hard 
base” or “running” wax. The skis must 
cool for several hours before being used. 
The process just described is for down- 
hill running and for touring on very 
cold days. For milder weather, it is 
necessary to add soft wax (what is 
known as “climbing wax” is best). 

To attach the ski to the boot, a bind- 
ing or harness is necessary. The old- 
fashioned binding consisted of a leather 
strap, which passed through a mortise 
in the ski, and it is still seen on inex- 
pensive skis and those made for chil- 
dren. The toe of the boot is merely 
shoved through the loop formed by the 
strap. Modern bindings consist of 
metal toe irons, either with or without 
leather straps, and a leather strap or 
steel cable that passes around the 
grooved or concave heel of the ski boot. 
Some type of clamp or tightening device 
is used on the harness to press the boot 
into the toe iron and prevent the har- 
ness from slipping off the heel. Since a 
serviceable binding can be bought for 
as little as two dollars and would be 
difficult and expensive to duplicate by 
hand, it does not pay to make it. 

Good ski poles, although they present 
no such mechanical difficulty as the 
binding, are also cheaper to buy than to 
make. 


Two Ways to Keep Ferrules 
Tight on Tool Handles 


Gevet out Sone 
OF FERRULE 


SAW HERE TO MAKE 2 


FILE NOTCHES TO 
wane curtne Teen C 


‘WO methods of keeping tool-handle 

ferrules tight are illustrated. At A, 
the handle is turned oversize and the 
wood then rolled down until the fer- 
rule will slip on; then the end.is soaked 
in water to swell the wood. At B, half 
of a pipe coupling is used for the fer- 
rule, and the necessary threads may be 
cut on the turned handle with a die 
made as shown at C from a pipe tee of 
the same size as the ferrule.—D. A. P. 
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Paper patterns of all the small parts are 
pasted on thin wood and jig-sawed to shape 


A Child's Nursery-Rhyme | 


Rack for Storybooks 
Continued from page 81) 


| 
and windows. The windows may be red 


to represent lamplight if desired. The 
grass in the yard is very dark green 
shading into black. The stepping-stone 
walk is white with black joints. The 
dish is ivory with black markings, while 
the “body” of the dish is black. The 


The characters drawn on squares so they 
can be enlarged to make full-size patterns 


spoon may be silver. The cat is white 
with black markings, and the fiddle a 
deep red. Dark shadows are painted in 
from the eaves down to the ground on 
a line with the light from the moon, and 
the top of the house and barn are 
painted dark green, as is the bottom of 
the book rack.—D. C, MARSHALL. 


BARN HOUSE 


Es 


7 
Bl 
C4 
Beal 


-—— ¢-—— — 


was the HIT" of Helens Farky 


eee and he wasn’t even there , 


YES-THE WHOLE 
CROWDS COMING 
TO MY PARTY... 
‘CEPT JACK EVANS (@ 


HELEN DIDN‘T 
EVEN SAY HELLO! \ 
GUESS | DON’T XQ 
GET ASKED TO i 

HER PARTY. 
ai 


BUT JACKIE, ALL THE 
FELLOWS CAN 
“DO THINGS” BUT Yous 
«ee HELEN LIKES 
POPULAR BOYS..~|< 


PRACTICE UP FOR 
AMATEUR HOUR. 
GEE! THERES AN IDEA! 
MY HARMONICA! 


THEY DONT KNOW 
CAN PLAY | | 


JACK EVANS! AND 
| DIDN‘T EVEN INVITE 


WELL MAY AS WELL | 
/ 


= SACK EVANS...WITH 
‘OVER 5000 VOTES- 
WINS F/RST PRIZE | 
FOR HIS BEAUTIFUL HARMONICA 
PLAYING!...ONE MORE TUNE 
| VACK?... BEFORE WE SIGN OFF? 


YOU WERE Y 
WE ALL HEARD YOU 
« CONGRATULATIONS! 
+eel/M HAVING ANOTHER PARTY 
NEXT WEEK AND 1 WANT YOU TO 
COME...WILL YOU HELP ME ROUND 
UP THE BUNCH?... AND BE SURE 
() TO BRING YOUR HARMONICA! 


(\ y YZ ——_ ea 
YOU TOO CAN AMAZE YOUR 
FRIENDS AND BECOME POPULAR 


The barn and house ends of the book rack 
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Harmonica playing is becoming more and 
more popular every day. Over the radio, 
on the stage, in great moving pictures like 
“One in a Million” and “The Singing 
Marine”, you hear and see Harmonica 
players taking a prominent part. 

You miss a lot of fun and popularity if you 
don’t play the Harmonica. It’s a real accom- 
plishment . . . you're always welcome at 
arties where the crowd gathers for sing- 
ing and dancing ... and it's so easy to 
| learn to play. Send for the new Hohner 


Please mention Poputar Science MontuLy when answering advertisements in this magazine. 


M. HOHNER, Inc., Dept. 21M 
351 Fourth Ave., New York City 1 


Please send me your new Instruction Book FREE. 


Instruction Book it's Free upon request. 
Just sign and m: coupon. You will be 
amazed to see how simple it is to become a 
really good player. 


But remember—when you select your Harmon. 
ica, be sure it's a Hohner, the instrument used 
by ‘practically all professional players—"the 
world’s best”. 


M. HOHNER, INC., 351 Fourth Ave., New York 
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We've just 


replaced all the 
lamps in our home 
with Westinghouse 
Mazda Lamps. 
They stay 

bright. 


'OR heating long work, such as mandrels 
ind reamers, in the hardening process, 


| it is best to use the lead pot. Take care to 
| hold the piece vertically while heating and 


quenching, and it will come out of the bath 


straighter. 


Don't forget that a tool-post grinder is 
the thing to use when it’s necessary to get 
speed with a small milling cutter, whether 
you use the lathe or the miller. 


In connection with small and medium 
punch-and-die work, when steel plates are 
used for holder and shoe, more accuracy 
may be had if the parts are squared by 
grinding and small holes are tapped in the 
sides at suitable locations so that short 
parallels can be bolted on. This makes it 


possible to lay out the buttons in relation | 


to the sides as well as spacing from one to 
the other. The assembly will then line up 
much better. 

If the blades of an inserted-teeth mill 
have a tendency to move back while using 
a heavy feed, cut them flush with the op- 
posite side of the blank and fit a ring 
machined from Y4-in. stock, 


It doesn’t pay to attempt to true up a 
hardened gear, sprocket, or similar part for 
the purpose of grinding the bore unless you 
have some means of correcting lateral 
errors. Make an adapter plate to fit the 
faceplate, with six evenly spaced throw 
screws. 


The correct drive for die-shoe posts is 
0.9015 in. Don’t trust the drawing, but 
check the actual size of the bores separately. 


When making a mandrel, use a combina- 
tion center drill twice the size you would 
pick out for ordinary work. Don’t spare the 
countersink depth, and don't forget to recess 
the ends to prevent damaging the centers, 


Expansion reamers cause plenty of head- 
aches unless they are set in the toolroom. 
To avoid having them tampered with once 
they have been set for a job, it is well to 
coat the adjusting screw with sealing wax. 


It doesn't make sense to do unnecessary 
turning and grinding when stock ground ac- 
curately to within 0.001 in. is commercially 
available in almost any required diameter 
and length. 


If an end mill is rather long in relation to 
its diameter, it takes only a slight pressure 
against the work to spring it a few thou- 
sandths. It is advisable to grind the body 
with at least a 0.002-in. taper towards the 
back before starting, and then check the 
measurements. 


| Better POWER TOOLS 
| AT Lower COST 


Arcade Craft Tools give the home craftsman 

greater values than ever hoped for, Quality 

built for long service and accurate workman- 

ship, yet prices are low. For example: Bench 
1 


aw with 11” x 14" table, $11. ill Press 

15” high, $5.30; Lathe with 8” swing, 30” be- 
tween centers, "$9.50; Band Saw 1”, $18.00; 
Belt Sander 4’ 88.00, 


dru 
9” high, $5.00; Jig Saw 15 
west of Rockles slightly higher. 
CATALOG illustrating complete line of Bench 
| Tools, Model Makers and Accessories, If dealer 
| gannot supply. order direct, ARCADE MFG. 
CO.. 1218 Shawnee St., 
Freeport, linois. 


DIESELECTRIC PLAN 


LESS THAN 1c PER KILOWATT 
Make clectricity the Diesel way 


Easily’ or 
‘space, Larger plants available. 


Watts, 
WITTE ENGINE WO 
5229 Oakland Ave. KANSAS 


CUT ME OUT 


Cut me out, paste me on a and mail to 
Popular Science Monthly, Fe 

Ave., New York, N.Y. 
es and instruct 


fonis on how to. mia 
In your spare tine. 


Where There’s Food - 
Y I Find Game! 


nag 


€ 2 
SPORTSMEN are placing 
their faith in this basic 
principle of game restora- 
¥ tion—“Where there's food, 
you'll find game.” 
In one section of Illinois, 
sportsmen and landowners 
E have planted more than 400 
food patches for game. Simi- 
Jar interest in better hunting 
® is apparent everywhere! It is part of the 


2. 


tion Plan—prepared for YOU by experts 
j6 Thousands haveenrolled.... Mail the coup 

for "UPLAND GAME RESTORATIO! 
| and instructions on HOW to apply the Mi} 
§ plan to your hunting area. 


FREE 30GKLET —“UPLAND GAME RESTORATION” 


| WESTERN CARTRIDGE COMPANY, 
Dept. L-16, East Alton, Illinois. 1 


| Pees sll FRE 1 68-page booklet"*UPLANDGAME | 
RESTORATION, 


a complete textbook of game management, 


| same 
Address 
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Balancing a Homemade 


Trailer Accurately 


NE of the most important and dif- 
ficult details in designing a trailer 
is to place the axle in a position that 
will balance the trailer in such a way 
as to leave the required weight of from 
200 to 250 Ib. on the hitch of the towing 
car. From the many trailers already 
built, we have learned that the approx- 
imate balancing point is just a trifle 
more than one third from the rear of 
the body. In other words, a 15-ft. trailer 
should have the axle placed about 5 ft. 
3 in. or 5 ft. 4 in. from the end. Still, 
the exact position depends on the shape 
of the body and its interior furnishings. 
A sure way of balancing a trailer is 
to attach the undercarriage only after 
the entire body is completed. The un- 
dercarriage may then be moved to the 
predetermined position and the body 
lowered onto the springs. If it does not 
balance properly, move the undercar- 
riage either forward or backward until 
you find the correct position. Then bolt 
the spring hangers in place on the body. 
—OTTO KLEIN. 


Polishing Scratched .Glass 


SCRATCHES on glassware may be re- 
moved, if not too deep, by using a cloth 
buffing wheel charged with a very fine 
grade of emery powder for the rough- 
ing process, and jeweler’s rouge simi- 
larly applied for the final polish. If 
necessary, the work may be done by 
hand, in which case the emery and 
rouge are rubbed on the glassware with 
a soft rag—RALPH A, TIEMA: 


Bench for the Laundry 


(Continued from page 75) 


drilled and bent in a vise to the proper 
shape. They should be screwed to the 
stand when all parts are in place. The 
leg frame or standard is fastened to the 
top with hinges so that after the stand 
has been removed from the main bench, 
it may be folded and set somewhere 
out of the way.—EDMUND C. HANLEY. 


LIST OF MATERIALS 
No. 

Description Pe, Ww & 
Sides 2 6 45 
Cleat 1 2% 12 
Top 7 1% 49 
Cleats 2 3% 18 
Ends 2 12° 26 
Legs 2 13% 26 
Rail 1 3% 12% 
Rail 1 2° 12% 
Cleat 1 2% 20 
Cleat 1 2 20 
Top 8 2 20% 
Bolts f 3 
Bolt 1 24% 
Bolts 4 2% 
Brace (band iron) 1 46 
Braces 
(band iron) «2 or 4 a ff 
Clamps 
(band iron) 2 1 8 
Hinges 1 pr. 1% 1% 

Note: Dimensions are given in inches. The 
lumber is equivalent to about 2154 board feet. 
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THE 17-INCH DR 
values ever offered. 

features, including Hosting Drive, Preloa 
Seal Ball Bearings, 16-Tooth Splined Spindle, Tilting 
or Production Table, Safety Spring Wind, Foot Power 
Feed. Heads for these drill presses can be purchased 


ESSES—the greatest drill press 


Please mention Poputar Sciexce MoxtHLy when ansi 


separately. Get the full details. 


The 


New Industr 
Revolution 


Aided By Low-Cost Precision Tools Which 
YOU, Too, Can Own! 


14-INCH DELTA 
DRILL PRESSES 


Thoroughly, tested, by 
e he 


feet satimmnente Sa 
ented. 
Furnished in both 
Hench and floor models 
igh and. low-specd 
typos ana dnmoenet 
nde models, there 


Wide choice in these 
machines for either 
lome-workshop, school, 
and industrial ‘or vro- 
duetion use. 


METAL-CUTTING 
BAND SAW 


It takes the place of a 


shapes; it is u he 
{oolroom for sawing off toot. 
wil 


t saves hours of 

in cutting. templates 

and similar tools, and will 
eut almost any” material, 


fiber, 

aiieutt Yo cut by ordinary 

Provision. fs. made 

for four low metal-cutting 

speeds and one high speed 
for Wood sawing, 


| DELTA Manu; 
1 800-634 E. Vionna Ave., Milwaukee, Wis. H 
T gnelose ,10¢ (stamps or, coin) for which 
Please send ine one copy of the new 138 Hook 
4 of “Practical Delta Projects."* | 
place me'on your mailing list to receive 193 
Delta catalog of quality motor-driven wood- 
working touls. 


He Cheek here if 


A vital industrial change has occurred in this 
country during the last ten years. Large pro- 
duction plants, ordinarily associated with only 
heavy production equipment, have installed 
batteries of low-priced motor-driven units — 
thus achieving greater flexibility, and lower 
costs. Light manufacturing plants, for greater 
economy and increased efficiency, are utiliz- 
ing more and more this new type of motor- 
driven tool. Building contractors and small shop 
owners have eagerly adopted low-cost motor- 
driven units to replace slow, costly hand 
operations. At a fraction of the cost of heavy 
equipment, schools have installed complete 
shops of individual, accurate, convenient ma- 
chine tool units. Home work-shop owners by 
the tens of thousands have turned to "power 
tools” to eliminate tedious hand operations— 
and open new fields to spare-time craits- 
. 


NEW 1938 DELTA TOOLS 


In the vanguard of this industrial revoluti 
an important factor in making it possible, 
“Quality” Tools. Delta engineers have pioneered 
numerous basic improvements in motor-driven 
tools—beginning with the self-contained “unit” 
idea and including the first really efficient modern 
seroll saw, the new type low-cost drill press and 
the radically improved band saws, circular saws, 
shapers, sanders, grinders, jointers, mortisers, 
lathes that are the accepted standard of quality 
ost every country in the 


proces at low c 


Send for tataley 


‘The 1938 Delta Catalog is the guide book to modern 
motor-driven tools. Send coupon for your copy— 
and the latest Delta Project Book No. 4—packed 
full of new and different things to make, with 
many photographs, working drawings, and com- 
plete instructions. ‘Enclose 10¢ for Project Book. 
Catalog will be mailed postpa’ 


Delta Manufacturing Company 
600-634 E. Vienna Ave., Milwaukee, Wisconsin 
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He drove blind at 60 miles an hour! 


Like “Drowning 
in Dark” says 
Piwiagee Who Foiled Death 


“For a split second, I sat stunned,” writes 
‘Walter Hazen of Marshalltown, lowa. “My 
friend had been driving well above 60 
when, without a flicker of warning, the 
lights bumed out. 

“Hurtling blindly into the black night 
gave the sensation of drowning in dark- 
ness, but 1 had wits enough to remember 
Thad seen a flashlight in the dash com- 
partment. 

“I clawed the little door open with my 


bumping halt in the treacherous soft 
shoulder of the road, inches from the 
yawning ditch! 

“The driver couldn't recall how long 
those batteries had been in the flashlight, 
was surprised they would still work. That 
bit of life-saving proved to me all the 
things you have been sayingabout DATED 
‘Eveready’ batteries... 
batteries that are fresh 
when you buy ae 


left hand, rolled down the window with 
my right and shoved the light out and by 


7) bl 
the guiding beams of those fresh DATED 
‘Eveready’ batteries, the car came to a 


“EVEREADY” BATTERIES a 
ARE FRESH BATTERIES Lone iy 


BATTE® 
The DATE-LINE guarantees FRESHNESS al 
NATIONAL CARBON CO., INC., 30 East 42nd Street, New York, N.Y. 


1S THE MOISTURE 
IN A BATTERY THAT 
MAKES IT WORK. IF IT 
STANDS HERE IN THE 
STORE FOR MONTHS,IT 
DRIES OUT. BUT WHEN, 
you sur DATED 
"EVEREADY”BATTERIES 
YoU KNOW YOURE 
GETTING FULL POWER 


DATED “EVEREADY BATTERIES 


LAND SAKES,» 

DONT SEE WHAT 

DIFFERENCE 
(T MAKES 


Minin icici Lik | Models I Have Built— 


PATENTS — — Oordou Craut.- 


Registered Patent Attorneys since 1875. Deferred | Complete construction. sets with PRECISION SHAPED 
Write for tw 


nd HOLLOWED OUT DECKS. Full assortment 

‘and white metal fittings. NAVAL and 
‘ON construction sets. Fully detailed blue~ 
In coin or stamps for illustrated catalogue. 


THE MARINE MODEL COMPANY 


| 174 Worth Street 


pees 
oe A ) you use a microscope because you want to be able to see tiny 


objects. Unless your instrument has the resolving power that | 
reveals fine detail, you are not seeing all there is. Such resolving | 
power can result only from precision optical parts. Bausch & | 
Lomb microscopes, from the most elaborate research instrument | 
to the lowest-priced amateur microscope, are precision instru- 
ments. Model R (at left) 75 to 300, power, $21, including 455- 
page book. New Gem, 75 to 172 power, $14.50. Laboratory 


of brass, 


Million-year-old mi- 
croscope specimens! 


Radiolaria—jewel-like Of accessory equipment. Send for literature. 


inter six! BAUSCH & LOM 


Rat75x. 


196 BAUSCH ST. 
ROCHESTER, N. Y. 


and research instruments, $38 to $774.50. Also a complete line | “ 


| Split-Phase Malas 


(Co 


- sii 


Fig. 4. A ground test for rotor windings 
it will eventually become a loose fit on 

the shaft. This causes a noisy motor, 
| and if it is worn enough, it will allow 
| the rotor to strike the inner surface of 
the stator. The rotor should be slipped 
into the bearing housings and the shaft 
tested for up-and-down play. There 
should be very little lost motion here, 
If necessary, new bushings can be 
pressed into the housings and reamed 
to a perfect fit for the shaft. 

After completing the assembly, it is 
well to test the shaft again for lost mo- 
tion and also to see that it turns freely. 
The bearings in this motor are packed 
with waste, which is kept soaked by 
frequent applications of a light grade 
of good motor oil. When washing the 
parts as previously suggested, it is ad- 
visable to remove this packing first. 
If it is free of dirt and grit, it may be 
replaced, but in case of doubt, use new 
packing of the same grade. 

‘The final step is to replace the brush 
block. Look over the cord and if it is | 
worn, replace it with a new piece. 
Check the brush connections. 

Another type of split phase motor is 
shown in Fig. 5. It has been taken 
apart because it would not start when 
the current was applied, but when 
quickly rotated by hand, it would pick 
up speed and operate. This trouble is 
usually due, in this type of motor, to 
the starting-winding switch, although 
it may be that the starting winding has 
burned out. In this case it was found 
that the fingers were badly worn and 
pitted and there were deep grooves in 
the rings. The only remedy was to or- 
der a new switch. 


Fig, 5. Another type of split-phase motor 
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BLOCK 
ALIGNED 
WITH EDGE 


OF SHEET 


Aligning the Title Stamp 
on Shop Drawings 


HEN a rubber stamp is used to 

add a standard title block, notes, 
or other information to a sheet of shop 
drawings, considerable care is required 
to locate it properly with reference to 
the margin lines. This difficulty may be 
avoided by means of a “target” or 
template made as shown above so that 
when it is aligned with the edges of the 
sheet, the stamp will be properly placed. 


Basket-Handle Grips Made 
from Old Garden Hose 


COMMON bushel 
baskets are used 
about the farm or 
garden for carry- 
ing grains, soil, 
or other heavy 
commodities, but 
the sharp edges 
of the wooden or 
wire handles cut 
painfully into 
one’s hands, If 
pieces of a dis- 
carded garden 
hose are split and 
slipped over the handles, as indicated, 
they will provide comfortable grips. If 
the handles are made of wire, they can 
first be padded with rags or cord.—G.H. 


Heat Aids in Lapping Piston 

to Fit Cylinder Closely 

ON AN especially exacting job of 
lapping pistons to their cylinders, the 
following simple and rapid method 
solved the problem: 

The cylinder was turned about 0.0002 
in, undersize and lapped to size by means 
of a mandrel and grinding compound. 
The piston was turned about 0.0002 in. 
larger than the diameter of the lapped 
cylinder. The cylinder was then im- 
mersed in hot water until it expanded 
enough to admit the piston for the en- 
tire length. The piston, coated with fine 
grinding compound, was inserted and 
lapped in place, the lapping being con- 
tinued until the cylinder had cooled. 

The method is limited, of course, to 
work of a size easily manipulated by 
hand.—RALPH MAYNE. 
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Please mention Poreias Scu:xce. MoNtHLx 


TED TINKER TELLS 
SECRET OF BUILDING 
KQDL PENGUIN / 


in you see so often 
is a life-like wooden model with 
flexible fins. It is 16 inches high. 


“COULDN’T HAVE BUILT IT WITHOUT 
CARBORUNDUM BRAND ABRASIVES,” 


says famous designer. 


ng is to have sharp tools. That's 
why I can truth) say that Mr. 
Penguin might never have 
been born if it hadn't been for Car- 
borundum Brand Abrasives. It takes 
utes to touch up a 
chisel, gouge or other edged tool.” 
Abrasives can “short-cut” a lot of 
tough jobs. The little book 
trated below gives a lot of help 
tips about using abrasives 


Ted Tinker touches up a small 
na Carborundum Brand 


Send for 90-Page 
Mustre jook 
and Pocket 
Sharpening Stone 


Please send me pocket six 
ing stone with bookie 

Products for the Home. Craftsman”, 
which I enclose 20e (coin or stamps). 


for 


Name 


Street _ 


City 


Carborundum and Aluxits 
trade-marks of The Carburunsun 


answering advertisements in this magazine. 


ye SOUTH BEND WORKSHOP 
PRECISION LATHE - On New Low Terms 


jeared Screw- 
Cutting Precis 


No 415-Y or abel Workshop Bench Lathe LATHES FOR MANUFACTURING, 
Yap Res raing Motor, & chat bales $42200 THE TOOL ROOM AND THE SHOP 


M 
($15.00 down, $6.00 a month for 18 months) 


The 9-inch Workshop Lathe is a Precision 

Lathe with Back Gears, large V-ways on 

lathe bed, a Precision Le: 

signed to handle the m 

manufacturing—in the tool roo 

workshops and automotive machine 
atures include Twin Gear R 


VE OTHER SIZES: South Bend Preciston J 
manufactured In 9%, 1 , 15" and 16” swi 
bed lengths 3 to 1 


SYNTHANE CORPORATION 
Oakes, Penn. 
14 South Bend Lathes in Use 


FOR THESE BOOKS 


Pr ow W 
Lathe In 8 drives and 
bed lengths. Copy sent 
froe postpaid. 


oe eee 
South Bend Lath Works, 
853 E, Madison Si 

h Bond, Ind., U.S.A. 


1 No. 15Y 9” Workshop € ok — y 
2 etd mien SCINTILLA MAGNETO CO., INC. 
Sidney, N. Y. 


Address, 


‘Gis 17 South Bend Lathes in Use 


MonrTHLY when answering adver- 
tisements in this magazine. 


qo 


THIS POWERFUL) 


ers or direct, x 
Money Back Guarantee. Catalog 


‘Wollensak Optical Co., 799 Hudson Ave., Rochester, N. ¥. 


@EEEN SAK 


Simple Spacing Guide 
for Winding Springs 


OIL springs may be wound quickly 
and evenly with the aid of a guide 
made by winding a few turns of stiff 
wire around an arbor and bending a 
handle as shown. Wind the guide wire 
from left to right around the arbor in a 
direction opposite to the rotation of the 
arbor. 

The rod used as an arbor should be 
slightly less in diameter than the inside 
diameter of the finished spring. It may 
be any length within the capacity of the 
lathe provided it is well supported at 
both ends. The starting end may be 
pushed into the space alongside one of 
the chuck jaws or passed through a 
hole drilled through the arbor, in which 


Wirding a small spring with the aid of the 
stiff wire guide, which insures even spacing 


case the end must be cut off to remove 
the spring. If the end must be left long, 
cut a long slot in the chuck end of the 
arbor to take the end of the wire so the 
completed spring will slide off the ar- 
bor. For springs requiring special bends 
on the protruding ends, fixtures may be 
attached to the arbor and privided with 
simple means for holding and releasing 
the springs. 

For a few short springs, the belt may 
be pulled by hand, but for a quantity of 
springs the power may be used and the 
springs later cut to length. To avoid in- 
jury to the hands from the recoil of the 
spring, always run the arbor several 
revolutions in reverse before cutting. 

Springs may be made without a lathe 
by bending the end of the rod to form 
a crank. The rod is then pushed through 
a snug-fitting hole in a block of wood 
held in a vise.—EVERETT S. TABER. 


Old Wall Paper Removed 
with Garden Sprayer 


IN REMOVING old wall paper it saves 
work to spray on the water rather than 
apply it with a brush, rag, or sponge. 
A portable sprayer such as is used for 
spraying fruit trees, shrubs, and gar- 
den vegetables serves the purpose nice- 
ly. This method requires less water, is 
easier on the person doing the work, 
and is less likely to damage the wood- 
work and furniture—MILTON LAUNER. 
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Steam Still Rules the Rails 
(Continued from page 33) 


recently revealed some interesting fig- 
ures. Of all the world’s trains that burn 
up the rails at sixty miles an hour or 
more, nineteen and one half percent—- 
say, one out of five—are hauled by Die- 
sels. Twenty-one and a half percent— 
again, roughly one out of five—are elec- 
tric trains. All the rest—the remaining 
sixty percent, three out of five, that con- 
stitute the bulk of the speedsters—are 
hauled by steam. 


F ANYONE imagines that the Iron 

Horse is going to be outmoded by the 
Aluminum Horse, his opinion differs 
from that of many forward-looking rail- 
road executives who are betting their 
blue chips on steam. Diesel-powered fly- 
ers may have stolen a march in setting 
the pace for high-speed schedules, but 
there are limits to what a Diesel motor 
can pull on rails. You can build one pow- 
erful enough to drive a ship, but fitting 
it into a locomotive, where track and 
tunnel clearances have to be considered, 
is another matter. 

Diesel men have tackled the problem 
from two directions. They have strung 
together two and even three carfuls of 
Diesel motors, to make composite loco- 
motives of 3,600 and 5,400 horsepower 
under the control of a motorman in the 
forward cab, and they have substituted 
cars of lightweight aluminum alloys for 
standard cars of heavy steel in trains 
that Diesels will pull. 

Yet modern improvements are simul- 
taneously making trains heavier. Air- 
conditioning alone, for example, adds 
about three tons of extra weight for 
every passenger car to be hauled—and 
some 10,000 cars are now air-condi- 
tioned, compared with one lone diner 
seven years ago. Hence, railroad men 
are looking with more and more favor 
at the brute strength of the steam loco- 
motive, which can haul freight-train 
tonnage at express-train speed. 


HAT about electric locomotives, 
like the 7,000-horsepower monsters 
that pull the Pennsylvania Railroad’s 
crack New York-Washington trains on 
some of the fastest schedules in the 
East, as rivals to steam? There is a 
good reason, railroad men say, why 
barely more than one percent of the 
country’s total railway mileage is elec- 
trified. Because of its higher cost—elec- 
tric locomotives, for instance, cost twice 
as much as steam locomotives—electri- 
fication pays its way for high-speed 
schedules only in densely populated 
areas where the volume of railroad traf- 
fic is particularly heavy. Outside these 
restricted regions, the steam locomotive 
remains the speed king of the rails. 
Perhaps the best example is to be 
found in the plans of the Pennsylvania 
Railroad itself—a leading exponent of 
electrification, engaged at present in 
completing the $250,000,000 project of 
electrifying its tracks from Philadelphia 


(Continued on page 132) 
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percent more figures from the same amount of metal. 
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$2.00 per set. 
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ae ai — the Rails 


to Harrisburg, Pa. Now this samie rail- 
road announces it is developing steam 
locomotives equal in performance to its 
best electric types, for use in non-electric 
territory. Completely streamline, and 
using two pairs of cylinders instead of 
the conventional single pair to turn 
their eight driving wheels, they will be 
able to pull heavy passenger trains at 
100 miles an hour. 

To keep the Iron Horse in first place, 
designers have adopted methods that 
would seem strange to an old-timer. At 
one of the country’s leading aeronautical 
wind tunnels, you may see experiment- 
ers testing seven-foot clay models of 
streamline engines. One by one, the min- 
iature locomotives are suspended over a 
moving belt in the tunnel. The men reg- 
ulate the speed of the belt and the veloc- 
ity of the wind stream to duplicate the 
actual conditions of a full-sized locomo- 
tive speeding across the country. Results 
show which design will give the greatest 
saving in horsepower. 


HROUGH tests like these, designers 

are bringing the steam locomotive up 
to date. And they have found that it has 
the mettle to match its speed with any- 
thing on rails. When some other form of 
motive power is developed that will do 
as much, do it as cheaply, and net a 
greater returfl on the investment, a 
speaker recently told the mechanical 
division of the Association of American 
Railroads, that form of motive power 
will supplant steam—but it has not yet 
even appeared upon the horizon. And 
perhaps that is just as well for the lovers 
of the Iron Horse, with its belching 
steam and its thundering drivers, and its 
ultra-modern dress only enhancing the 
glamour that has grown up about it of 
old. 


POPULAR SCIENCE 
Question Bee 


HERE are the correct answers to the 
questions on page 68. Check the letters 
alongside the numbers with the ones you 
marked on the test page. Add up your 
score, giving yourself four points for 
each one you had right. A total score of 
eighty to ninety-two is good, and from 
ninety-two to 100 is excellent. 


QUESTIONS 
le 6. b 11. b 16. a 21.¢ 
2c 7b 12.4 17. ¢ 22. ¢ 
3.b 8 ¢ 13. a 18. b 23. b 
4.b 9b 14. b 19. ¢ 24. da 
5c 1l0¢ 15.b 20.¢ 2.¢ 

PICTURES 
1. test tube 5. condenser 
2. Bunsen burner 6. evaporating dish 
3. retort 7. graduate 
4. crucible 8. flask 

9. beaker 


When winter comes, 
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Wide-range protection, 

That starts cars cold, 
Protects parts hot, 

And saves you money — 
Quite a lot. 

Use Pennzoil for 
This winter chore. 

You'll get the above — 
And plenty more! 
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Dog-Sled Express Serves 


Snow-Bound Sierras 
Continued from page 43) 


in the space of three and a half hours. 

There the burned man’s partner had 
prepared him for the trip out. Swathed 
in bearskin robes, he was laid gently 
upon the sled, and with infinite caution 
Tex steered the dog team down the 
trail. It took two days of careful ma- 
neuvering—and faithful teamwork on 
the part of the dogs—to deliver the pa- 
tient safely to doctors waiting at the 
highway. 


ATCHING Tex’s huskies as they 

trot smoothly in harness, obedient 
to every command, it is hard to realize 
that every one of them is at least part 
wolf. But notice some of the half-breed 
females, with their great, curved, rip- 
ping fangs, peculiar to the wolf tribe, 
and you'll see unmistakable signs of 
wild blood. Then there are the big 
Greenland Malemutes, huge muscular 
brutes weighing more than 100 pounds 
each and measuring as much as forty- 
turee inches around the barrel, or chest. 
Powerful, with marvelous qualities of 
endurance, these dogs make the best 
freighters. Their giant paws, with web- 
like membranes between the toes ex- 
tending nearly halfway to the nail, act 
like snowshoes to give support on the 
softest snow. Their usual gait with a 
loaded sled is about six miles an hour 
over ordinary trails. 

When a puppy reaches the age of nine 
months, his formal instruction “begins. 
Out on the trail, in harness with ex- 
perienced dogs, he learns to obey Cush- 
ion’s shouted commands, emphasized by 
pistol-like cracks of the thirty-foot 
whip lash. Incidentally, this whip is 


used almost exclusively for noise-mak- | 


ing purposes. If a dog needs correction, 
the butt of the whip is utilized—never 
the lash. 

When he has mastered the funda- 
mentals of sled-dog behavior, the 
neophyte receives, by way of diploma, a 
set of bells fastened to his harness. The 
dogs seem to sense the meaning of this 
mark of achievement, and often one will 
refuse to work without the bells. This 
leads to complications, for Tex spends 
much of his time during the winters in 
patrolling Government and privately 
owned property. In this work he uses a 
racing sled and his fastest dogs, and— 
for obvious reasons—carries no bells. 


IN THE course of his training, a dog’s 

special abilities come to light, and Tex 
places him accordingly. Most people 
believe the lead dog carries the greatest 
responsibility, but Tex says equal praise 
should go to the “wheelers” next to the 
heavy sled. These dogs, working in 
their miniature horse collars, must be 
large, strong, and dependable. Their 
position exposes them to the greatest 
danger of injury, and calls for strict 
obedience to the commands of the driver. 

When I visited Cushion’s headquar- 
ters recently, a few puppies sired by a 

(Continued on page 134) 
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dog from the Byrd Antarctic Expedition 
were taking their primary lessons in 
table etiquette. Mealtime comes only 
once a day, and when Tex opened the 
doors of the kennel, I was prepared to 
witness a bedlam of wolfish enthusiasm. 
To my astonishment, there was no up- 
roar, no clamor of yelping, hungry 
animals. As the powerful huskies came 
bounding out into the fenced enclosure, 
they separated, and each trotted over 
to a feeding post, where he stood or sat 
quietly awaiting his turn. To prove the 
thorough discipline of his huskies, Tex 
showed that he could take a chunk of 
raw meat from any animal's mouth 
without provoking a single growl. 

“They never have an opportunity to 
fight over their food,” Tex explained. 
“Each dog has his own feeding post, as- 
signed to him individually, and habit 
teaches him always to go there for his 
meal. Just one blast of the whistle 
quiets any disturbance.” 


HE board bill for twenty-six husky 

dogs runs into impressive figures. In 
summer they are fed beef from the 
chopping block, as fresh as what you 
buy for your own table, at the rate of 
about 700 pounds a week. During the 
working season, they eat horse meat, 
which does not hurt their wind as does 
the beef. 

Most of his equipment Tex has had 
to design to suit his own needs—not 
only the harness, but also the sturdy 
freight sled, with its wide steel runners, 
built to carry a ton or more; the light 
racing sled, used in patrol work; and 
the rocker type, used for rescue work 
because of its curved runners, which 
smooth up the undulations of the trail. 
Lately he designed one of an aluminum 
alloy, in which dead weight is reduced 
to a minimum. It was built by an air- 
plane company. 

Despite the freezing temperatures of 
Sierra winters, Tex dresses lightly on 
the trail. In extreme weather he wears a 
waterproof frock of caribou hide, ex- 
tending well below his waist. Over his 
head he draws a parka, or hood, made 
of wolverine fur, which is the only pelt 
that will not collect rain, snow, ice, 
or frost. 


IS wrists are protected by bands of 

wolf skin which, like the parka, can 
be tied snugly with draw strings, allow- 
ing no bare skin to be exposed to the 
weather. His storm goggles have shields 
of steel, with fine hair-line slits cut 
diagonally at the optically correct 
angle, allowing almost unimpaired vi- 
sion except downward close at his feet, 
and enabling him to face the most vio- 
lent storm with no discomfort to his 
eyes. 

Because of the wolf strain, all of the 
huskies work best at night. “My dogs 
are never so happy as when on a good, 
fast trail under a bright Sierra moon,” 
said Tex. “—Nor I, either,” he added. 
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How the specimen liquid is transferred to the 
slide with a handy gloss-handled loop of wire 


Looking at Bacteria 
with Your Microscope 
(Continued from page 101) 


passage, for a cover glass, should re- 
quire about a half a second, with in- 
tervals of a second or so between. For 
thicker supports such as slides, allow 
more time in the flame. The glass 
should be heated until it is definitely 
uncomfortable to touch, yet the speci- 
men should not be charred, 

A second method of fixing is with 
flaming alcohol. After the film has 
dried, support the slide or cover glass 


u horizontally, and place one or two 
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Looking at Bacteria 


with Your Microscope 
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do collect dust more readily than when 
covered. For observation through “dry” 
objectives which are corrected for cover- 
glass thickness, as are the professional- 
type instrument lenses, it is advisable to 
use cover glasses over slides. When oil- 
immersion lenses are employed, it 
makes no difference in the optical per- 
formance whether a cover glass is 
present or not. The same probably 
holds true of most amateur-type mi- 
croscopes where no correction has been 
made for cover glasses. 


HE foregoing is the general routine 

of preparing slides of bacteria. 
However, there are occasions when ad- 
ditional treatment is required, for ex- 
ample, in making slides of buttermilk, 
sweet milk, and other fat-containing 
materials. Thus, in the preparation of 
milk slides, smear milk or cream thinly 
on a slide and dry by gentle heating. 
Fat is then removed by immersion of 
the slide in xylol for about three min- 
utes. Remove the slide and let the 
xylol evaporate. Then immerse in ab- 
solute alcohol for about five minutes, 
or until the milkiness has disappeared. 
After staining for two minutes in Loef- 
fler’s methylene blue, wash in water 
and remove stain with alcohol until 
only a light blue remains. Mount, pref- 
erably in glycerine or petroleum jelly. 

If you have a microscope well enough 
corrected to see living bacteria, you 
will want to try the hanging-drop ar- 
rangement. Obtain a _ hollow-ground 
slide—one having a depression ground 
or molded in the center; a clean cover 
glass, and some petroleum jelly. Smear 
a thin film of the jelly around the rim 
of the depression in the slide. Place a 
tiny drop or two of the liquid contain- 
ing the bacteria on one side of the 
cover glass. A wire with a small loop 
on one end, and held in a convenient 
handle, is handy for this. Invert the 
cover glass so that the droplets hang 
down, and lower it over the hollow in 
the slide. The jelly seals the edges and 
prevents evaporation of the drops. 
Focus carefully on the drops, with the 
substage diaphragm reduced to a very 
small diameter, being careful not to 
break the cover glass by too much 
downward pressure if using a short- 
focus objective. In this way you can 
observe live bacteria from your mouth 
and other sources. 


ACTERIA are divided for conven- 

ience of study into three groups, 
the rod-shaped bacilli, ball-like cocci, 
and the corkscrewlike spirilla. (Single 
ones are called bacillus, coccus, and 
sprillum, respectively.) Each of these 
groups is subdivided according to vari- 
ous characteristics of its members. 
Thus, bacteria with tails are called 
flagellated bacilli, or flagellated spiril- 
la. Groupings are made according to 


the number and position of the flagella, 


(Continued on page 137) 
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Looking at Bacteria 


with Your Microscope 


(Continued from page 136) 


and according to the way the individ- 
uals arrange themselves. 

There are several ways of improy- 
ing the performance of microscopes, 
particularly the amateur variety, so 
that they will produce sharper images 
of such things as stained bacteria. 
These will be summarized briefly, but 
detailed directions for altering a par- 
ticular kind of microscope will not be 
given because of the variety of micro- 
scope designs. The ingenious amateur 
can easily work out his own problems. 


ACK of sharpness in microscope 

lenses results from the fact that all 
colors of light are not brought to focus 
at the same place. This is particularly 
true of low-cost lenses, for to make 
the colors behave requires lenses of 
high correction and consequent high 
cost, The easiest way to cancel color 
aberrations is to eliminate some of the 
colors, leaving one that the lenses fo- 
cus sharply. This is done simply by plac- 
ing a color screen or filter somewhere in 
the light beam. A piece of colored glass, 
gelatin, cellulose film, or liquid in a 
glass container, will do. For most mi- 
croscopes, green or yellow is best. The 
use of a color filter with stained speci- 
mens has the added advantage of in- 
creasing their contrast. Thus a red 
filter used with blue-stained bacteria 
will make them appear blacker. Be- 
cause you cancel the effect of some of 
the light when you use a color filter, 
it is necessary to increase the inten- 
sity of illumination. 

Manufacturers of amateur micro- 
scopes usually omit substage dia- 
phragms that would enable users to 
control the diameter of the beam of 
light reflected from the mirror. With 
a diaphragm, the beam can be cut 
down until it increases the contrast 
of the image and improves the depth 
of focus. You can improvise a sub- 
stage diaphragm by fastening a small 
iris diaphragm, such as one taken from 
@ camera shutter, below the hole in the 
microscope stage, or by inserting a 
piece of sheet metal with a hole in it. 
It generally is not difficult to rig up a 
simple holder so that metal slides hav- 
ing holes of different diameters can be 
inserted in turn until the best hole size 
is found. Still another arrangement 
is a rotatable disk with openings of 
varying size spaced around the center. 


IMPROVISING a substage condenser is 
more difficult than either of the two 
improvements already described. How- 
ever, you might try inserting a short- 
focus plano-convex lens, fiat side up- 
permost, beneath the hole in the mi- 
croscope stage. Bullseye lenses from 
some types of flash lights will do. Ex- 
periment with different spacings be- 
tween the lens and the slide. If you 
use both a substage diaphragm and 
condenser lens, place the diaphragm 
beneath the lens. 
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‘The reflector may be a parabolic type 
such as is used on the familiar limber- 
necked desk lamp. 

‘A test light may be made by boring 
out the top of an ordinary screw plug 
and mounting a small flash-light socket 
in the hole. After the connections are 
made, the hole surrounding the socket 
should be filled with sealing wax. 

The synchronizer is adjusted in a 
darkened room. Take the back off the 
camera and set the shutter at 1/25. 
With the test light in place and the 
cable release attached to the switch, 
hold the synchronizer so the test light 
is in front of the lens. The adjustment 
screw is backed out so the shutter will 
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L 


time limits. For better lighting of flash 
portraits, an extension cord about 4 ft. 
long should be used so the bulb and re- 
flector may be held at arm's length to 
one side.—R. L. ASBURY. 


Whistling Teakettle 
Used as Photo Lamp 


HANDY photo light may be made 
from an ordinary whistling tea- 


| kettle. A No. 1 photoflood bulb centers 


exactly in the reflector, and for that 
reason the illumination is surprisingly 
uniform and may be used to advantage 
for photographing large objects and 
interiors. To obtain uniform lighting 
over a large area, the light is simply 
moved about so that the entire area is 
flooded during a time exposure. The 
light is also useful around the house 
and in the garage, in which case the 
photofiood is replaced with a 60-watt 
bulb, It will serve for photoflash bulbs, 
too, the switch being used to operate 
the flash. 

Remove the whistling cap and saw 
the spout close to the kettle proper. 
With a sharp pocketknife, scratch a 
deep groove all around the bottom of 
the kettle close to the rim. Continue 


The lamp is shockproof, and the handle does 
not become heated to a point of discomfort 
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Teakettle Photo Lamp 
(Continued from page 138) 


cutting until the groove is nearly 
through the metal, and push the bot- 
tom disk into the kettle. This is much 
better than attempting to use a can 
opener. The bottom is now lifted out, 
and the edge of the rim is rolled smooth. 

Insert a two-piece porcelain recep- 
tacle of the inclosed terminal type, and 
connect a length of rubber-covered drop 
cord. A feed-through tumbler switch 
is a convenience in turning the light off 
and on,—ARTHUR TRAUFFER, 
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Camera Accessories 


'UPPLEMENTARY camera lenses 

and color filters may be carried con- 
veniently in a leather case made as 
shown below. The slide fastener is 
sewed in. While it is best to have this 
applied at a shoe repair shop or by a 
professional leather worker, it may be 
done quite neatly by hand. In that 
case, first cement the fastener in place, 
then sew it at intervals. Two slits are 
cut in the back of the case so that it 
can be slipped on the regular camera 
shoulder strap.—MARTIN G. WINTERTON. 


making a lamp out of the kettle 


The case has a slide fastener and may be 


carried conveniently on the shoulder strap 


DECEMBER, 1937 


| Metal Working LATHE 


| see it. 


New Small 


Machinists, model makers, jewelers, home 
craftsmen — they're all talking about this 
amazing new lathe. You will, too, when you 
All the famous features of the larger 
Atlas lathes are right here for you in this 
small deluxe model. 

It’s a back-geared, serew-cutting lathe with 
16 speeds, reversible power feeds, integral 
countershaft, V-belt drive, Timken bearings, | 
and many other features. There are two sizes 
—12” and 18” between centers—6” swing. 
Prices are only $59.50 and $64.50, ecmpisie|, 


athe PRESS COMPANY , 


FACTORY DISPLAYS AT 


CHICAGO=S5 E, Wacker at Wabash 
NEW YORK—IM W, 42nd St 
PHILADELPHIA=U13 N, 3rd St. 


There’s never been a value like 


less motor. 
this before. Ask your dealer to show you this 
sensational new Atlas, or send the coupon be- 
low for complete information. 


FREE 1938 CATALOG READY 


Taruas PRESS COMPANY 
|| 1255 W. Pitcher St., Kalamazoo, Mich. 
| 


Kindly send me your new 1938 Catalog. | 


Name.. 


Address... 


ORILL GRINDING 


SHAPER ATTACHMENT. | 
DRILL PRESSES - } Ps) 


YOU MAKE THE PROFIT 
WHEN YOU BUILD 
YOUR OWN TOOLS 


Lewis castings. plus, blueprint, engineering service, 
make etery metal-worker at i 
id metal. we Fo 


ant 
centrifugal pump. Ei 
age catalog 


fsck colon 
Mustrating ali unite and Usting blueprints. "When Jou 
build it yourself, you know it is xvod, 


LEWIS MACHINE TOOL Co. 
540-Sth St. Dept. ‘San Francisco, Calif. 


“Worth 12 times its price!” 


‘SAY USERS OF THIS AMAZING: SEXTANT, compte 


Cheek pos te mileages...plot maps 


De 
fata west of Missoni tieestra te 
Gatindn. Send cheek of money order to 


Bon Ee Eee Ry. 


15 East 


Enclosed is ten 


Nome. 


‘THE LIONEL CORPORATION, Dept. 90 


new 1937 CATALOG or 


TRAINS AND ACCESSORIES 


‘© Forty-eight pages of exciting new train combinations —with 
models of every great new streamiiner of the notion pictured 
in full color. Get @ copy of this big book from your ne 

toy, hardwar | dealer or department store. Or, 
{you wont to be the fist in you 

lip the coupon below ond moil it at once with ten 

in stamps to cover the cast of postage ond hendling. 


AT YOUR DEALERS 


OR MAIL COUPON’ 


26th Street, New York, N.Y. 
cents in stamps to cover postage ond handling. Please send 


2 copy of the new 1937 Lionel Catalog. 


Picore Print 


Address. 


Please mention Poputar Science MonTHLY when answering advertisements in this magazine. 


Cty Ste —_____ 


139 


Heater clears Fits center of 
battery, radio, 

brakeand ear 
shift levers, 


OF the way. 


Sensational new Arvin Duo-Flow Hot 
Water Heater built especially for Ford 
V-8 cars and trucks—Does a 3-way 
job of defrosting, foot-warming and 
circulating plenty of heat in the car. 


© It’s like having two heaters in your Ford 
V-8 —with the new Arvin Duo-Flow. The 
double-inlet and double-outlet water pipe 
connections give double-action hot water cir- 
culation. New high-heat-wave radiator, high- 
powered motor and fan provide tremendous 
extra heating capacity. You'll laugh at Old 
Man Winter with an Arvin Duo-Flow—the 
newest in heaters for Ford V-8. 


$16” 


Other Genuine Arvin Heaters for all cars $995 
priced as low as 


Beautiful taupe Defroster 
and chromium 


finish... 


fitting at small 
extra cost 


Beie 
NOBLITT-SPARKS INDUSTRIES, Inc., Columbus, Indiana 
Makers of ARVIN Phantom Filter Radios for Car and Home 


hermoztats 


ire Maximum Heater Efficiency 


CAR HEATING SYSTEM 
with Cyclonic-Power Defrester 


140 


War on Grasshoppers 


Halts Insect Invasion 
(Con ge 61) 


inued from 


were called in, and transported the saw- 
dust to the plants by the carload; the 
truck convoys concentrated on carrying 
the mixed bait as it was sacked to the 
field where the war was on. 

While this was going on, the great 
hatch in the Dust Bowl surged doggedly 
toward moisture; northward, toward 
the rich irrigated fields of the Arkan- 
sas Valley, where fine cantaloupes and 
other intensive truck and field crops 
are grown for national distribution. 


EANWHILE, farmers had been 

trying mechanical means of clear- 
ing their fields of hoppers. Airplanes 
had been used to spread poison, with 
only moderate success. Many “hopper 
dozers” were built. This device is a sort 
of skimmer of sheet metal drawn across 
a field by tractor, car, or team. As it 
scrapes the insects from standing crops, 
they slide across an apron of metal and 
into a pan where they fall into a bath 
of oil. Hoppers breathe through holes 
in their sides, and oil smothers them by 
sealing these openings. When the catch 
pan was filled, hoppers were skimmed 
off and burned. A morning’s catch 
sometimes would result in piles as high 
as a man’s shoulder. 

One ingenious farmer built a hopper 
catcher that “harvested” the crop. A 
revolving paddle wheel swept the in- 
sects into a funnel, on into a length of 
stovepipe, and finally into a gunny sack. 
As a sack filled, the farmer's son tied 
it and tossed it aside, tying an empty 
sack in place for the next batch. These 
sacks have been hung up to dry for 
chicken and turkey feed during the 
winter. 

Meanwhile, the hand-spread poison 
in the Dust Bowl area was fairly effec- 
tive. People had to move out of the 
area because of the stench of the rot- 
ting insects. Roads were slippery and 
odoriferous from the number of hop- 
pers smashed as tires ran over them. 
Still the hand-spreading of poison was 
falling short of fully arresting the 
march. 


ECHANICAL aid was needed, and 

the poison spreader was the an- 
swer. By using the rear axle of a 
junked car, tipping the driving shaft 
toward the sky, placing an old oil drum 
around it, and putting a paddle wheel 
on a disk under the drum, a machine 


was made that would throw more poi- | 


son bait in a given time than any score 
of men. Over 400 of these mechanical 
spreaders have been made in Colorado. 
To date, this has proved the most ef- 


fective armament against the invaders. | 


No accurate tally can be made of 
enemy casualties. One estimate is that 
25,000,000,000 hoppers have been ex- 
terminated in Colorado. The war has 
saved millions of dollars in crops. It 
has reduced the loss in this state far be- 
low what will be recorded in other areas, 

(Continued on paye 141) 
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War on Grasshoppers 


Halts Insect Invasion 
(Continued from page 140) 


because men fought the insect army. 

‘The war still goes on. The migratory 
hoppers that hatched in the dust-storm 
area have grown wings. Recently, 
some seventy-five miles away, a rain 
freshened the grass range of the Huer- 
fano Valley. Against the wind, as 
though they smelled grass, a part of 
these winged hoppers invaded the Huer- 
fano. The concentration there rose 
from a normal local count to seventy- 
five to the square yard. Promptly the 
truck convoys began running the poison 
into that district in an effort to clean 
out as many as possible of the insects 
before egg-laying started. 


HE scientists are continuing their 

studies, getting ready for next sea- 
son’s campaign. One move was to paint 
hoppers from different districts with 
different colors. The longest flight offi- 
cially recorded, as this is written, is 
that of a hopper painted green near 
Springfield, Colo., and found later in 
Denver, 225 miles away. Five different 
states have reported finding marked 
hoppers. This shows why the migra- 
tory form is not merely a state or re- 
gional problem, but a problem for 
great areas. 

On an experimental pasture, G. A. 
Hinkle, assistant to Sam McCampbell, 
has set up cages in which he keeps a 
constant number of hoppers. By watch- 
ing what various concentrations do to 
vegetation within the screened areas, 
it is possible to estimate the damage 
done by various degrees of infestation, 
and by different species, each cage be- 
ing allotted to one variety. 

Considerable havoc has been wrought 
in the ranks of the hopper army. But 
there still are enough to lay eggs this 
autumn that will necessitate a new war 
in the spring. So the campaign is mere- 
ly going into another phase as winter 
comes. 


F MOISTURE and cold both touch the 

eggs, they are destroyed. The fall cam- 
paign will consist of light harrowing of 
alfalfa patches, fence rows, and ditch 
banks to break the waterproof caps 
over the nested eggs. Cultivated fields 
will be plowed at a time when the eggs 
will be destroyed. The autumn census 
will be taken again, and if there is such 
a concentration as was found in the 
Dust Bowl, 1938 will see the human 
army again in action. 

Some scientists have predicted that 
an era may come when mankind will 
have to battle for existence against the 
insect kingdom. Whether or not such 
fears are well founded, the fact remains 
that in Colorado, in 1937, for the first 
time an army was called out, military 
organization was put into effect, and a 
real battle was waged against an invad- 
ing locust horde that threatened to lay 
waste uncounted acres of food crops. 
Science forecast the crisis, organized the 
campaign, and won a brilliant success. 
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GIVE ATKINS SAWS! 


The ideal gift for any man or boy 
who makes things, is a genuine AT- 
KINS Saw for wood or metal cut- 
ting. If you want to make a “life- 
time” gift—just go to YOUR Dealer 
and—"Ask for ATKINS!” Atkins 
name on the blade means the best 
saw value you can buy. 


Send le for the “How-To- 
Book. Tells how to 
‘our Shop layout, how 


and where to. get 625 plans. 


E. C. ATKINS & COMPANY 
428 S. Illinois St., Indianapolis, Ind. 
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You often have seen magazine ad- 
vertisements that appeared to be print- 
ed in gold ink. Of course, the material 
is not really gold, and with the aid of 
your chlorine apparatus you can find 
out just what it is. Wet some strips of 
paper bearing the “gold” printing and 
place them in the test flask. Pass a lit- 
tle chlorine gas through the apparatus, 
and you will see the metallic ink change 
from gold to a greenish color. After a 
minute or so, disconnect the flask, add 
about half a fluid ounce of water, shake 
the flask well, and then add some house- 
hold ammonia. The deep blue color that 
forms shows that copper is present. 
From this telltale test you may infer 
correctly that the “gold” is actually 
brass, an alloy containing copper. 


OU can produce magic writing with- 
out ink upon a blank sheet of white 
paper which previously has been treated 
with a special solution. Dissolve sev- 
eral grams of sodium iodide or potas- 
sium iodide in about two ounces of wa- 
ter, and add to this a solution made by 
boiling half a gram (or an amount half 
as large as a pea) of ordinary starch 
in a fluid ounce of water. Stir the mix- 
ture well, and brush it over the paper 
where the magic writing is to appear. 
Place the damp sheet of paper upon 

a flat metal surface such as the bot- 
tom of an old cake tin, a sheet of gal- 


vanized iron, or a large sheet of metal | 


foil. This metal backing should be con- 
nected to the negative terminal of a 
battery of two or three dry cells wired 
in series—that is, with the center bind- 
ing post of one cell connected to the 
rim binding post of the next, and so on. 
Connect the nail or other sharp-pointed 
metal instrument that you will use as 
a writing tool to the positive terminal 
of the set of dry cells. 

Now you can write with the nail, 
merely by touching it to the paper, 
and blue-black lines appear wherever 
it is drawn across the surface. The 
stunt becomes particularly mysterious- 
looking if you conceal the wires. 


HAT happens is that the electric 
current breaks down the sodium 
or potassium iodide, releasing free io- 
dine, and the iodine reacts with the 
starch to produce the blue-black colora- 
tion. The paper must be moist for the 
experiment to succeed. You can per- 
form it with a toy-train or bell-ringing 
transformer, instead of the dry cells. 
You have noticed the milkiness of 
water just drawn from a faucet in- 
to a glass, and the fact that the milky 
appearance disappears in a few sec- 
onds. Of course, it does not impair the 
quality of the water for drinking. The 
cloudiness is due merely to the release 
of air dissolved in the water, in the 
form of tiny bubbles. Even clear water 
still contains much dissolved air; in 
fact, fish would die of suffocation with- 
(Continued on page 148) 
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out it. You can measure for yourself 
the surprising quantity of air that wa- 
ter contains, with a simple piece of 
apparatus—an ordinary wash bottle. 
No home laboratory should be with- 
out this important accessory, constant- 
ly useful for washing precipitates or 
dispensing small quantities of water. 
‘To make a wash bottle, a flask or bottle 
is fitted with a two-hole stopper. One 
hole carries a piece of glass tubing, 
bent in a flattened V, through which 
the breath is blown. The second hole 
carries another bent section of tubing, 
with one end extending to the bottom 
of the bottle and the other commonly 
ending in a drawn-out nozzle, through 
which water is blown from the bottle 
into a test tube or filtering funnel. 


OR the air-in-water test, remove the 

blowing or mouth tube from the 
wash bottle and plug the hole with a 
cork stopper. Fit a length of rubber 
tubing, about two feet long, to the oth- 
er tube, after removing the nozzle or 
tip. Fill the entire flask and the rubber 
tubing with water, and let the end of 
the rubber tubing dip in a beaker of 
water. Then place the wash-bottle flask 
in a coffee can and surround it with 
water. 

By heating the coffee-can water bath 
to the boiling point, and keeping it 
boiling for half an hour, you can drive 
the dissolved air out of the water in the 
flask. You will see the air escaping dur- 
ing the heating, and finding its way up 
into the neck of the flask, where it is 
trapped. Meanwhile, the heat makes 
the water in the flask expand, and some 
of it overflows into the beaker of wa- 
ter, which acts as a seal to prevent out- 
side air from entering. 

When the flask and the water have 
cooled to room temperature, after the 
heating, you will be able to see the 
quantity of air that the water original- 
ly contained. This will be equal to the 
water displaced from the neck of the 
flask. You can measure the volume of 
the air by tying strings around the 
neck of the flask, one at the original 
level of the water in the neck and the 
other at the new level. Then see how 
much water it takes, from a graduated 
cylinder, to raise the level of water in 
the flask from one string to the other. 


‘OU also can note the original volume 

of water used in the experiment, 
which is the total amount that it takes 
to fill the flask up to the upper string. 
Thus you can calculate the percentage 
of air, by volume, that the water con- 
tained. Suppose you find, for example, 
that you used 260 cubic centimeters of 
water, and, by heating, obtained just 
four cubic centimeters of air. Multiply 
the latter figure by 100, and divide the 
result by the former figure, and you 
will obtain the percentage. In this case, 
it would be just over one and one-half 
percent. 
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Flying Lifeboats Make 


Daring Rescues at Sea 
(Continued from page 57) 


with floating units, these planes have 
been instrumental in saving many lives 
and in bringing swift relief to suffer- 
ing humanity, both on ships at sea and 
in isolated communities on lonely is- 
lands or along outer beaches. 

Their high speed and broad range 
of vision enable them to bring under 
observation a thousand square miles 
of sea and shoreline within a brief 
space of time, affording great aid to 
surface craft endeavoring to locate 
vessels in distress. Such crafts may 
be sighted readily from the air, and 
their position given by radio, so that 
cutters and patrol boats are saved 
many hours of search. 


ORD was received at the Miami, 

Fla., station recently, that a boy 
had been swept out to sea in an open 
skiff, near Cape Canaveral, 200 miles 
north of Miami. Within a few minutes, 
a seaplane had been dispatched on its 
errand of mercy. Early that afternoon, 
it arrived off the cape and began the 
search, finally locating the skiff thirty 
miles from shore by flying a series of 
rectangles. The seas were much too 
high for landing safely on the water, 
so the plane flew in widening circles, 
in an effort to find some ship that 
could be sent to the rescue. However, 
the nearest was eighty miles away. 

It was apparent that if the boy was 
to be saved, he must be picked up be- 
fore darkness came on, The wind was 
increasing and the skiff filling with 
water. The pilot of the plane knew 
that to land on the water meant an 
almost certain crack-up, although the 
hull of the plane would float. 

True to service tradition, the pilot 
made his decision, and down went the 
plane to a landing near the skiff. The 
boy was taken aboard, unharmed, but 
the wings of the plane were so badly 
damaged that a take-off was impos- 
sible. All that night the plane drifted 
over the rough sea, until a fortunate 
shift of wind set it in toward shore. 
Early the next morning it reached the 
beach, and was located by a searching 
party. 

A valuable plane was practically 
wrecked, but one more life had been 
saved by the Coast Guard! 


OWERFUL radio equipment keeps 

each station in direct communi- 
cation with the planes, as well as with 
floating units at sea. In addition to 
the standard installation on the planes, 
each is provided with a radio direction 
finder, by means of which the plane 
can be guided accurately to any ves- 
sel equipped with radio, or any trans- 
mitter ashore. 

For example, the radio operator on 
the plane out of Salem, Mass., Harbor 
tunes in on station WAAB in Quincy, 
and then slowly swings the loop an- 
tenna until it is trained on the 


(Continued on page 145) 
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Flying Lifeboats Make 


Daring Rescues at Sea 


(Continued from page 144) 


station. From the position of the loop, 
the bearing is read, and the pilot is 
enabled to fly a true course toward the 
transmitter of WAAB. This form of 
navigation is positive and can be uti- 
lized with any broadcasting unit in the 
world, within receiving range. 

The radio direction finder recently 
brought about hospitalization of an 
insane man found swimming in the 
Atlantic 160 miles out from Boston. 
Lieut. T. G. Miller was taking life easy 
one Sunday morning when this mes- 
sage flashed into the Salem station 
from the commander of the Boston di- 
vision: 

“Trawler Ripple picked up apparently 
insane man in water. Proceed and take 
off man.” 

Shortly, Miller took off with a crew 
of three in the amphibian Canopus, 
heading out to the reported position of 
the Ripple. 


OG hung over the ocean, and a 
heavy sea was running. The pilot 
knew that a landing and take-off on 
the rough water would endanger the 
plane. Time was essential, as the swim- 


mer was fighting his rescuers violently, | 


so Miller instructed the Ripple to con- 
tinue transmitting signals, and the di- 
rection finder on the plane led the pilot 
on a straight course to her, where she 
lay, hove-to on the shoals. 

The plane was brought down safely 
near the trawler, and the man placed 
in the cabin and secured from self- 
injury. After a successful take-off, he 
was landed at the Boston airport, and 
admitted to a hospital within two hours 
after his transfer from the Ripple. 

Seemingly little things sometimes 
lead to hasty rescues. William O'Neil 
of New Bedford, Mass., cut a boil with 
a rusty razor blade, and resumed his 
fishing aboard the Mao IV. Four days 
later blood poisoning set in, and O'Neil’s 
condition quickly became critical, his 
right side having become paralyzed. 

Across the continent, another rescue 
saw a twin-engined plane wallowing 
in heavy seas as it taxied twelve miles 
with two nearly drowned boys taken 
from a capsized boat in the breakers 
off Mission Beach. 


ICTOR Robinett and Owen Key 

were swept into the Pacific through 
the mouth of Mission Bay in a motor 
boat by a strong out-going tide. After 
a lifeboat attempting a rescue had 
overturned four times in the heavy 
ground swells, a call was flashed to 
the Coast Guard for help. Only a few 
minutes later, Lieut. Linholm was fly- 
ing low over the breakers, while Lieut. 
A. H. Hesford spoke words of encour- 
agement from the new “voice from the 
air,” a portable speech amplifier which 
hangs from a bracket at one side of the 
plane. This is the guard’s newest life- 
saving aid, through which directions 

(Continued on page 146) 
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Flying Lifeboats Make 
Daring Rescues at Sea 
(Continued from page 145) 


are given for maneuvering small boats, 
and encouragement is shouted to per- 
sons in danger. 

“Hang on, boys, we're comiug,” 
boomed the voice repeatedly as Lin- 
holm taxied up and Hesford climbed 
out on a wing to fling a line to the 
capsized runabout. 

Once he had the boys aboard, Lin- 
holm turned the ship out to sea and, 
in the face of towering breakers, taxied 
twelve miles around Point Loma into 
San Diego Bay before he could pull the 
glistening hull free from the water and 
take to the air for a speedy flight to 
headquarters at Lindbergh Field, San 
Diego. 

“What's the chief danger of such a 
flight?” I asked Linholm while riding 
with him on a training flight over the 
Pacific the other day. 

“Engines coming out,” he replied. 
“Twice, amphibians on the Atlantic 
have lost engines when coming down 
to a hard landing in rough seas. For- 
tunately, in the Mission Bay rescue 
we landed on what we call ‘sea six’ 


HE Coast Guard, it appears, clas- 

sifies the state of the sea according 
to number, from zero to nine, Zero is 
glassy calm. No airplane and few small 
boats could remain afloat on the storm- 
lashed surface which qualifies for nine. 
Six is rough enough to win recently 
for Linholm and Hesford, together with 
Chief Pharmacist’s Mate T. A. Mont- 
gomery and Radioman J. E. Rieley, 
Congressional Medals, “in testimony of 
heroic deeds in saving life from the 
perils of the sea,” for their rescue of 
the two boys. 

Sometimes the rescuers lose their 
lives. From St. Petersburg, Fla., Lieut. 
Charles M. Perrott took off in an am- 
phibian to search for two boys, lost in 
a small launch during a heavy blow 
the preceding night. Perrott found the 
boat and signaled for a crash boat to 
render assistance. While he was cir- 
cling the bay a few minutes later the 
plane was caught by a hurricane and 
crashed, killing pilot and crew instant- 
ly. 

Soon the Coast Guard will be flying 
in tougher weather and landing on 
rougher seas than in the past. Six 
new twin-engine patrol flying boats 
capable of 2,000-mile flights will ex- 
tend the range of service. With these 
ships, pilots can land on a “sea eight.” 


"| ANDING,” as Linholm explained, “is 

far easier than taking off. One 
bounce into a big wave and you stop. 
You may hit a dozen before pulling an 
amphibian into the air.” 

The thrilling story of aerial rescue 
has scarcely begun. Pilots may tell in 
coming months of aid rendered 1,000 
miles at sea by these shore-based life- 
boats of the sky. That will constitute 
only another chapter in the develop- 
ment of the Coast Guard. 
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Stamp Detective 


Solves Mysteries 


(Continued from page 51) 


isms function exactly alike. Their parts 
wear out differently. They are set with 
different tensions. They operate under 
different conditions of heat and mois- 
ture. They clip off the stamps in dis- 
tinctive ways. Their teeth leave marks 
on the gum which, under a microscope, 
“fingerprint” them. 

Each year, the number of such dis- 
pensing devices in use is increasing. 
Del Witt believes a development of the 
future may be machines which will 
place a distinctive mark or number on 
every stamp they deliver to aid in trac- 
ing senders of criminal letters. 


VEN when stamps are not obtained 
from vending machines, Del Witt 
has found, they may contain clews that 
a skilled observer can detect. Clerks in 
stores and post offices, for example, 
tear up sheets of stamps mechanically 
without giving thought to how they do 
it. From force of habit, some clerks 
always tear the sheets vertically, others 
horizontally. 

One of the laboratory aids which the 
stamp detective has developed is an 
original apparatus which illuminates 
the pieces of paper with light projected 
through them. Even the tiniest varia- 
tion in a stamp—a microscopic scratch | 
on George Washington's eye, or the 
faintness of the bar across the “C” in a 
cent mark—may provide the needed 
clew. Such differences help trace 
stamps to given engraving plates and 
places of sale. 

Twice, in recent months, Del Witt 
has come to the aid of friends. Not 
long ago, a tenant in an apartment 
house moved out leaving a large bill 
unpaid and taking the key to the apart- 
ment with him. Later, the key was re- 
turned by mail. The landlady ap- 
pealed to Del Witt. He examined the 
stamps on the envelope, comparing 
them with others in his collection. 
‘They might have come, he found, from 
either of two neighborhoods. The wom- 
an made inquiries in both areas, and 
discovered her former tenant living in 
a wealthy man’s home where he was 
employed as chauffeur. 


NN ANOTHER occasion, the cash- 
ier of a local bank sought Del 
Witt’s help. One of the patrons had sent 
in some money by mail, neglecting to 
enclose a deposit slip or to put a return 
address on the envelope. Through the 
stamps, Del Witt traced the letter to 
a certain section of the city. This tip 
enabled the bank official to find the un- 
known depositor, an elderly spinster, 
and to credit the money to her account. 
Eventually, Del Witt believes, police 
departments in every large city will 
build up accurately catalogued, up-to- 
date files of all the stamps sold in the 
various zones. Such collections would 
enable trained stamp experts to give 
invaluable assistance in the solution 
of crimes. 
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Driving a Car by Ear 
(Continued from page 72) 


good. Or they may only howl in very 
dry weather, or when you get them 
soaking wet. The important thing is 
whether the noise keeps up, or whether 
it comes only once in a while and then 
disappears. The same thing applies to 
chattering brakes, because a chatter 
and a howl are about the same thing. 
Both are vibrations caused by some 
particular condition of the brake lin- 
ing and the brake drum—usually a 
glazed surface on the brake lining. A 
long run down a mountain with the 
brakes partly on may put a temporary 
glaze on the surface, but it will dis- 
appear after a few quick stops. Of 
course, if the car has seen many thou- 
sands of miles of hard service, and the 
brakes suddenly begin to chatter or 
squeal continually, they ought to be 
checked right away.” 


om RE there many other noises I’m 
likely to hear that don’t mean 

real trouble?” 
“Sure, plenty of 'em,” Gus replied, 
as he put the end of the hose back on 


| its hook. “Sometimes, on a cold morn- 


ing, while you're letting the motor 
warm up a bit, you may hear a sput- 
tering, gurgling noise from under the 
car. Don't let it worry you. It'll be 
water, condensed from the exhaust 
fumes in the muffler, being forced out 
the vent hole. If you see a small pud- 
dle of water on the floor after you 
drive the car out, that's probably where 
it came from. Then, if you hear a ‘slap, 
slap, slap,’ noise when you drive onto 
a smooth concrete road from a dirt 
road or from your own bluestone-cov- 
ered driveway, it probably isn’t a piece 
of the tire tread coming loose, but a 
small stone wedged into the tread. If 
the noise doesn’t stop within a quarter 
mile or so, it isn't a bad idea to get out 
and investigate. There's always a 
chance that it's a nail or a piece of 
scrap metal. 

“There's another noise that sounds 
like trouble but doesn’t mean much,” 
Gus continued as he directed a golden 
stream of oil into the filler hole. “That 
is a sort of a ticking rattle that comes 
from one of the wheels just as the car 
stops. It’s a lot like the sound we 
used to get from a loose demountable 
rim in the days when cars had such 
things. But, while a loose rim in the 
old days might mean a tire coming off 
on the road, the noise you hear nowa- 
days means only that the large snap- 
on cap over the hub of the wheel is a 
bit loose. If it fell off, you’d have to 
buy another one, but the operation of 
the car wouldn't be affected.” 


| OW about some of the noises 

that are real danger signals?” 
Knowles asked, while the mechanic 
was rechecking the oil level. 

“There's one that a lot of people 
don’t listen for,” Gus replied, “and that 
is the rather sharp click, accompanied 

(Continued on page 149) 
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Driving a Car by Ear 
(Continued from page 148) 


by a slight jar, that comes when you 
have backed and you let in the clutch 
to go forward again. If you hear that 
sort of a noise, you’d better check up 
on the tightness of the back wheels on 
the hubs. If a wheel is loose and is 
sawing back and forth against the key, 
the key may be sheared off and the 
wheel will be free on the shaft—which 
means a tow-in job. Or else the end of 
the shaft may snap off, and then you 
will be in trouble.” 


OMETIMES I hear a slight click if 

I don’t have the motor going at 
the right speed when I let in the clutch 
after shifting gears,” Knowles re- 
marked. “Is that the same thing?” 

“The click you hear then is mostly 
the taking up of the play—or, in other 
words, the backlash in the whole drive 
from motor to rear wheels,” Gus ex- 
plained. “You can get that sound in 
most cars, no matter how tightly the 
wheels fit.” 

“How about motor noises? Is it easy 
to learn to tell which noises mean that 
real trouble is coming?” 

“How are you going to do that,” Gus 
countered, “when most of the things 
that mean trouble coming to the motor 
don’t give any warning noises? The 
noise comes after the damage is done. 
Take the oil supply, for example. If it 
fails and you don’t happen to notice 
the lack of pressure on the gauge, or 
the increase in motor heat on the dash 
thermometer, then the first thing you 
know about it is when a heck of a lot 
of clattering and clanking tells you 
that a bearing is shot, or when the 
motor stops because the pistons stick. 
All that your ears can do is to tell you 
when something has gone wrong—not 
when it is about to go wrong.” 

“Now I think of it, I can see that it 
would have to be that way,” Knowles 
admitted, “because the engine parts 
move at such high speed and fit so 
closely. As long as they fit, they can’t 
make any funny noises—and when any- 
thing happens to make ’em loose, the 
damage is already done. Are there 
any other important things to listen 
for, outside of the motor?” 


ELL,” said Gus, wiping his hands 

on a wad of waste, “if you hear 
a grating and grinding noise from a 
front wheel and you feel a slight drag 
on the steering wheel on that side, slow 
down at once and head for a repair 
station, because you've probably broken 
a front-wheel bearing.” 

Knowles climbed into his car and 
started the engine. 

“Thanks a lot, Gus,” he said. “I sup- 
pose this listening for noises is a 
necessary evil of motoring, eh?” 

“It isn't for one of my customers, 
anyhow,” grunted Gus. 

“How's that?” Knowles asked. “Is he 
one of those ‘I should worry’ drivers?” 

“He’s just as fussy as you are—but 
he’s stone deaf!” 
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for building more than 100 
giant, realistic engineering 
marvels. Its price is $12.95, 
and there are other Erector 
Sets from $1.00 to $27.50. 


MAIL THIS COUPON OR 1¢ POST CARD 


“HOW-TO-SELL-DAD” POSTER 
AND “GIMME” CARD 


Mr. A. C. Gilbert, The A. C. Gilbert Co. 

17 Erector Square, New Haven, Conn. 
Quick! Send me your colossal “"How-to- 
Sell-Dad” Poster and “Gimme” Card— 
both free. 


Don't waste a minute in sending for 
my colossal How-to-Sell-Dad Poster. 
7 square feet of spectacular scientific 
pictures, Life size illustrations in full 
‘colors of the new Speed Erector, and 
the exciting models it makes. Ten tips 
‘on how to get Dad to give you an 
Erector. Also, Iwill send you a "Gin 

me™ card that will bring a smile to 
Dad's face and help you get all the 
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